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WHEN YOU BUY A COMPUTER . 
DON'T MAKE YOUR CHILDREN 



PAY FOR THE MONITOR. 




When you choose the 
home, don't overlook the most obvious 
component: The monitor. Computer 
companies will frequently include a 
low-quality monitor, which mokes a 
complete system easier to buy. But 
a lot horder to live with. 
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your system, it would probably !c3ic like 
the Nokia 1 7" 447L multimedia monitor. 
With a .28 mm dot pitch flat square 
tube, maximum resolution of 1024 x 
768 at a refresh rote of 75 Hz, the 
447L is the caliber of display 
usually enjoyed by graphics profes- 



If you chose your monitor as carefully as the sionals. In fact, Nokios hove been named a 
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PC Magazine Editors' Choice end on Experts' 
Pick in Windows Sources. So the 447L is par- 
ticularly suitable for the graphics-rich programs 
families tend to run. The 447L also features front 
panel solid-state screen adjustments and stereo 
powered speakers under the bezel — ideal for 
multimedia software. Which brings us to the 
most important consideration. 

Children now spend long hours with tfieir 
young eyes just inches away from monitor 
screens. Here the 447L shows its real value. Its 
emissions control has earned Sweden's MPRII 
certification — one of the strictest standards in 
the world. Its ergonomics reduce eyestrain and 
fatigue, and demonstrate real user-sensitivity.* 
The environmental values of Finland (where 
the 447L is made) are evident throughout the 
system: From no CFCs or formaldahyde in the 

materials (which 
eliminates harmful 



AMMMUW »Ef«SH BATE (Ot EACH KSauION 




ttsaunoN 




800.600 


1024.768 








80HJ 


80Mj 















r 



Not only is the 447L friendlier to users, the 
suggested retail price of $699** is very kind to 
family budgets. 

So look into the 447L. 
After all: It's a decison 
your family will be looking 
into for years to come. 

Call 1.800.BY NOKIA for the location 
of the dealer nearest you. 
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for Windows" 



WORK NATURALLY — PenDirect brings 
Windows to life with state-of-the-art light 
pen input, interaction is fast, natural and one- 
to-one. No other input device is better for 
comfortable, strain-free Windows 
computing. 




SAVE MONEY — 
PenDirect for Windows 
includes everything in one low-price bundle: 
a light pen (works with all Windows apps and 
external monitors), external interface, light 
pen driver for Windows and DOS, and 
FutureLabs' TaikShow point-to-point desktop 
conferencing software. 

BUY WITH CONFIDENCE — PenDirect is 
backed by an unconditional, 30-day, no-risk, 
no-hassle, money-back guarantee, and a lim- 
ited two-year warranty. 

ONLY 



limited-time offer 



Try PenDirect FREE for 30 days, and 
keep the TaikShow Duo software 
even if you return PenDirect! 

ORDER NOW 

JBpO-962-3907 

Coiporata • Govammeni •Educational 

PO s Accepled 
CnCLE 200 ON READER SaiVICE CARD 

FTC 




DATA 
SYSTEfVlS 



The Leader 

in Light Pen Technology 



Kataila Avenue • Stanton, OA 90680 
714-995-3900 • 714-995-3900 FAX 
E-Mail: 70444.e69cain|Msefvexam 
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ur industry lias garnered a reputation for 
burning the midnight oil. Well, we'd sure 
like to know the total gallons burned 
during the creation of this year's Techni- 
cal Excellence Award winners. Our 
finalists push the envelope of innovation. 



They stand out in their respective 
categories because the technolo- 
gies they pioneer are destined to 
change the course of the industry. 

Of course it's not easy to get 
PC Magazine staffers and con- 
tributors to agree on the essence 
of what is excellent. That's why 




PC Magazines technically excellent adventure 



we started debating the merits of 
potential winners in late summer. 
And we kept on debating right 
up until our cutoff date, the wan- 
ing hours of September 30. Our 
tools for managing this "mother 
of all discussions" included a 
Lotus Notes database (which 
grew to be about 1 .500 messages 
strong) and videoconferencing. 
Tom Mace, the associate editor 
for this annual rite of passage, 
also got the editors to pause long 
enough to reflect on the past 20 



years of personal computing and 
speculate on the next 20 years to 
come. 

Time does not stand still, even 
for excellence. Since we closed the 
ballots, some show-stopping prod- 
ucts have shipped. Take IBM's 
OS/2 Warp, Version 3. Executive 
editor Rick Ayre and 
project leader 
Amarendra Singh take 
a good look at OS/2 
Warp and Microsoft's 
newest OS, Windows 
NT Workstation 3.5. 
"OS/2 Warp 3 and 
Windows NT 3.5: The 
Future's Here Today" 
reflects the results of 
their relentless testing. 

Elsewhere in this 
issue, "Talk Show" 
looks at the maturing 
field of voice recogni- 
tion, with its own set of innova- 
tive, cutting-edge products. 

In the end, it may be the home 
PC that's at the root of the most 
extraordinary innovations yet to 
come. In "What Goes into a 
Great Home PC," we look at 24 
PCs designed to make recreation- 
al computing a rich, mind- 
expanding experience. 

Wherever innovation is, that's 
where you'll find us — burning the 
midnight oil with the best of 
them. — Robin Raskin 
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No Limits, 

Viper Pro Video. World's First True Multimedia Accelerator for Both Graphics & Video. 



The only limit to the applications 
of Diamond Multimedia's new 
Viper Pro Video™ is your imagi- 
nation. For graphic designers, 
engineers, video producers, video 
conferencing users, and training 
professionals, this next generation 
Viper is the most dynamic 
all-in-one solution available. 




Makes working on ove^sizsd layouts easier. 

Now, you can do double-page, high color layouts 
with faster refresh rates supported by high 
resolution. Viper Pro Video also accelerates the 
performance of word-processing and desktop 
publishing, too! 
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Comes with CorelDRAW 3. Experience the power 
of this integrated industry leading software, with 
250 fonts and 14,000 clip art Images included! 




Ihie color for photo realistic imaging. 

Unique packed pixel mode allows you to display 
1280X1024 resolution with 16.7 million colors! 



Provides exceptional, true color video. Allows 
video scaling up to 1280X1024 resolution at 30 
frames per second that supports video playback of 
Video for Windows™ files including MPEG, Motion 
JPEG, Indeo, Cinepak, and Video 1 . Enjoy smooth, 
full screen video playback without loss of frame 
rate or quality. 




Viper rocks on VId GrldJ" The game that 

challenges you to unscramble images and watch 
the hottest new music videos. 





L«ge monitors display a stunning 1600X1200 

resolution with 65,000 colors. Viper Pro Video also 
presents refresh rates of up to 120Hz so that you 
can work on fine detailed graphics in a flicker-free 
environment without eye strain. 




Allows you to enjoy TV-quality, scalable video 

that unleashes the communication possibilities of 
your computer for video conferencing, video 
training, and video whiteboard. 



Diamond's Viper Pro Video has the power to 
support all your graphics and video needs, by com- 
bining high quality graphics and incredible video 
onto one accelerator. It starts at just $499 (MSRP), 
and comes available in VLB or PCI versions with 
either 2MB or 4MB of VRAM. If you need high per- 
formance graphics without the video, get Diamond's 
Viper SE™ for any graphics application, starting 
at $379 (MSRP). Call 800-4-MULTiMEOiA or use 
our FAX-Back service at 800-380-0030. 



VIperProVldep 
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The #1 Windows database 
has a new Sidekick 



New 

Version 5.0 
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Buy 
Paradox 
and get 
Sidekick 
and a 
training video 



tor Windows 

Relationiil daUibase 



Simple to learn 

"The hands down best 
Windows database" 

— WolVorW. July 1994 



New Paradox 5.0, the best just got better! 

Now our Interactive Coaches quickly teach you how to apply the 
power of Paradox® to accomplish any task. Our on-line Experts'" 
guide you slep-by-step in creating professional forms, reports, and 
labels. And Paradox is the only database that supports OLE 2.0 
client and server, making it better integrated with PerfectOffice and 
Microsoft Office, than any other Windows database. Whether you 
need to create invoices, catalog your music collection, or organize 
your customers and contacts — it's simple. ..Paradox does it 
for you! 

New Parailox Itainlng Viileo 

The training begins right out of the box with a free Learn Paradox 
for Windows Today! video to teach you all you need to know about 
getting started with Paradox 5.0 for Windows. And act now. because 
this offer is only good from October 15 to December 31, 1994, so 
call Borland or your local dealer today! 

CIRCLE 287 ON READER SERVICE CARD 

*$99.9S lor existing owners ol Paradox for DOS or Windows after $30.00 manufacturer's rebate; 
dealer prices may vary. 

Copynghl © I W4 Borland Inlcmalional. Inc. All rlghl^ rc*cr\cd All Burland product names are Iradeniarks 
or fiorlathj Inlcmulioruil. Inc Prices good in the United States tuid Caitada onl>. 
All pfices ire in U-S dollars. Dealer prices may vary. Bl 7955 



Easy to use 

"Sidekick stands out 
from the rest" 

— Wall Street Journal. June 1994 



New Sidekick simplifies your life! 

Sidekick is the all-in-one personal organizer that's so fast, func- 
tional, and friendly, it helps you stay on top of everything you've 
got going on: your calender, your address book, your to-do lists — 
you're never more than a _ 
mouse-click away from BiBII^^^J |~ 

your vital information, f i r ■ I 

I Boiland a - 

, ^'^««Iox..g|g|^ 



Call Now or see your local C A A OR * 

dealer tor this Incredible offer: ^UU^^ 
Paradox 5.0, Sidekick, and a w w 

haining video tor only... (a M 99 value) 



Offer good from October 15 to Decenit)er 31. 1994 



1-800-336-6464, ext. 9594 

^ Borland 
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BY MICHAEL M. MILLER 

As we look back on 20 years 
of personal computing, it is 
clear that the pace of technical 
innovation has never been 
faster. The winners of our 
Annual Awards for Technical 
Excellence — selected by PC Magazine's editorial staff 
after weeks of heated debate — prove the point. We 
also celebrate personal computing's twentieth birth- 
day with a fond look back at the past two decades and 
a long gaze in the crystal ball to see where we will be by 
the end of the century Ill 
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Voice Recognition: Talk Show 

BY WAYNE RASH, JR. Dont thfow away that keyboard just yet, but 
there is a new way to control your PC. Voice-recognition systems 
that don't demand exotic and expensive hardware have finally 
arrived. We look at a variety of packages that let you tell your PC 
what to do, from launching and switching among Windows and 
OS/2 applications to taking dictation to developing specialized 
voice apps 203 
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the burgeoning home marketplace. We complement our usual 
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these systems apart from the crowd, including impressive soft- 
ware bundles, uncomplicated setup, and telephony or even tele- 
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need to take advantage of their multitasking capabilities 221 
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The detail of EPSON'S 2400 dpi, 

scanner really stands 



111 



ill 





When it comes to detail, the new EPSON 
ES-1200C is in a class by itself. It's the 
only personal scanner 
with both 2-400 dpi and 
30-bit color internal 
scanning for crisp, clear 
image reproduction. 

To ensure the best results with any 
image you scan, the ES-1200C provides 
one and three pass 
scanning, and 
standard parallel 
and SCSI ports 
allow you to connect 
simultaneously with two PC s. All 
this means the ES-1200C gives you more 
power than anything else in its price range. 



The ES-1200C Pro for PC. 

The highest detail 
of any personal scanner. 



The ES-1200C Pro includes top-ranked 
Adobe Photoshop, Kai's Power Tools, 
and EPSONScan II and TWAIN driver, 
cable and interface. There's also a Mac 
version. 
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To see what a difference the details can 
make, visit your local authorized dealer or 
call 1-800-BUY-EPSON. 
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GA Impression serl 



Windows, video and 3D attelermilon siarfing af $369! 



Th* iMMT Btandard In §iwphl€» 

Don't b« fooled by tlit competiiion s FALSE spttd companions. 
Hatroi s HGA series of 64-bit grapliics acceleraton won All five 
Editors' Choice Awards in PC Hagaiiite s (rapliiu review of June 28. 
1994 due to a combination of superior performance and produnivi- 
ty features. HGA Impression Lite and HGA Impression Plus - the 
aewesi additions to the HGA family - take graphics performance 
one step further by adding over 20 productivity features, powerful 
video playback. 3D acceleration, and FItEE stat^of-the•an. arade- 
quality 3D games. Hove into the future with HGA! 

M«wf M<M Imprmtalit Utm 

• 2 HBVRAH non-upgradable 

• 1280 1 1024 in 2S6 colors 

• 800 1 600 in 16.7 H colon 

• 120 Hz refresh at 1024 1 768 

• DC! software video acceleration 

• Hardware accelerated 3D 

• HGAPowerDeskandHGADynaView2D/3D 

• lidiKlesHGABD-SupcrPadi 

Nwwl MOA fmiHWMlaif Mws 

• 2 HB YAAH upgradable to 4 HB 

• 1600 1 1200 m 256 and 65K colors 

• 1280x1024 m 16.7 H colors 

• 120 Ht refresh at 1024 < 768 

• Upgradable to the VH-Channel and PowerPlay64 

• Hardware accelerated 3D 

• HGAPowerOeskandHGADynayiew20/3D 

• Includes HGA 3D Sup(rPack 



mm 




firan rvlWrWM IwrarvS fwr IrlliWWl 

• Full Windows installation and monitor selKlion 

• Instant HodeSWITCH " on-the-fly resolution and color depth 
switching 

• Virtual desktop sizes up to 1600 1 1200 

• PiieTFouch hardware pan ( zoom 

• QCDP true color dithenng 

• Center Pop-Up and Center Window 

• MaVIEW 

• Panlock ^ * 

• Quick Access 

MM DKnayMw"* »/30 fMfww fcr OU 

• Hardware accelerated Gouraud shading, double-buffering' 
and Z-buffenng 

• Keal-time 3D movements and rotations 

• Dynamic Spy Glass and Bird's Eye views 

• Scroll and Zoom bars 

• Resizeable and repositionable mam Window 

• Scrollable Teit Window 

• Programmable pop-up Iconic menus and Tool Strip 

• ThrM interaaive, real time 3D games 
47-TEI( " , Velocity " , and Amorphous Designs ' 

• 3D demos from Criterion " and RenderHorphiu 

• RenderWarc 3D software developer's kit from Criterion 

• ...and more! 



"Matrox has set tht bar now for gamei on a PC." 
Jon Peddle Associates. Sept. 20. 1994. p.753 

"Matrox Graphics is once again raising the bar in the 

graphics accelerator game..." 

James Kamey. K Hagazine. October 2S. 1994 
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Wdto atnhratMu and mvhmtdla 



Software video acceleration with suppon for Hicrosofi D(l 
VH-Channel and PowerPlay64 support with 
MCA Video XL upgrade module gives you: 
Superior, full screen video playback at 1280 1 1024 @ )0 
frames per second 

Huliimedia upgradability by adding up to IS video peripherals 



^449 - 2 HB VUH PCI 

iip(ra^bl« 10 4 Ml 

Also jniUUtmnJud ISA-bill. 




1-800-361-1408 



Tel I5U|68S^M30 Fa>:|SM)< 
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NEW WORDPERFECT 6.1 



WINDOWS 



New PerfectSense™ 
technology actually 
makes sense of your 
words. So It can do 
things LIKE REWRITE 
SENTENCES. Because 
new WordPerfect 
can read, it improves 
the way you write. 




A 



WordPerfect 



It can rewriting your sentences for you 



Most word processors are pretty 
simple. You type, they put letters 
on a screen. 

But now there's PerfectSense™ 
An amazing new technology that 
allows WordPerfect® to make 
sense of what you write. In other 
words, it reads. Quite simply, 
it'll make you a better writer 

Take our exclusive new gram- 
mar checker — Grammatik® 6. It's 

the smartest 

and most use- 
ful ever. Instead 
of just offering 
grammar 
"advice," it 
can actually 
rewrite entire 

sentences for you. And because it understands your words and their context, 
it catches more mistakes. 

What's more, PerfectSense lets you find and replace all the different 

"forms" of a word simultaneously. For instance, change 



Only WordPerfect 
can ces^. 




Replace | 



a 



it can rewrite your sentences for you 



"go," "goes" and "gone" to "fly," "flies" and "flown" at 
the touch of a button. 
PerfectSense will even correct your most common 
spelling, spacing and typing errors as you type. So you with PerfectOffice' 
don't have to take time to change "adn" to "and" or fix 
capitalization errors. Like this. 

Remember, WordPerfect is also a very important part 
of our new PerfectOffice'" integrated suite of applications. And no one can con- 
vert your existing WordPerfect files and macros like we can. 

So visit your local reseller, or to order direct call 1-800-526-2310. You'll 
discover the only word processor smart enough to write this ad. And read it. 





Wbrdltilcct iJerfectOf f itc 




^^NOVELL 



WORK' 



FDDI ADAPTERS 



REMOTE OFFICE SOLUTIONS STACKABLE HUBS TOKEN RING ADAPT' 



The fastest just got faster. 

It's hard to believe, but it's true. The EtherLink® III been performance optimized for NetWaref with 

ISA adapter with Parallel Tasking* — the fastest Novell's new Universal Client right in the box. But 

adapter on the planet — just got faster. Up to the jump in speed isn't its only new feature. 
25% faster, in fact. Recently, LANQuest Labs found EtherLinklll 

We've improved Parallel Tasking to speed to be both the fastest performing adapter and 

up the market's best-selling, best-performing the easiest one to install. And now it's even 

adapter. On top of that, Etherlink III has also easier. With AutoLinkT you can automatically 
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CHASSIS HUBS BUILDING/CAMPUS SOLUTIONS FDDI ADAPTERS REMOTE OFFICE SOLUT 
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configure and install EtherLink III in less than Manager you can manage both adapters and hubs 

three minutes — including installation of Novell's from one integrated Windows"*- based application. 
Universal Client. Even better, we now support For more information and a free copy of 

Plug and Play PCs. LANQuest Labs' performance benchmark 

As always, 3Com is committed to current report, call l-800-NET-3Coin. Because these 

users. The new EtherLink III ISA adapter is 100% things are guaranteed to move fast. 
! backward compatible with existing EtherLink III 

I adapters. Guaranteed or your money back. 

I 

And with BCom's Transcend'" Workgroup 




CIRCLE 874 ON READER SERVICE CARD 



STACKABLE HUBS TOKEN RING ADAPTERS 



The success of AutoCAD has inspired 
dozens of cheap imitations. 

If you need a CAD package but don't need all the yourself with a question, you'll have access to on-line help 

sophistication of AutoCAD* software, don't settle for a as well as free 90-day product support. And since AutoCAD 

cheap imitation. Get new AutoCAD* LT for Windows!" LT reads and writes data just like AutoCAD software, your 

Unlike those "bargain" packages, it's based on the world work will be compatible with over a million AutoCAD users 

standard — AutoCAD — and gives you features the others worldwide. Chances are your clients and colleagues are 

can't duplicate. Like more accurate 2D drawing tools among them. So beware of cheap imitations. Visit your 

fordesigning And One inexpensive one. Authorized 

discrete parts. 3D design and layout tools 
and full support for layers and blocks. 
And drawings you can link, so changes on 
the master are automatically reflected 
in other drawings. What's more, making 
these drawings is as easy as using a few 
simple icons and tools. But if you do find 




AutoCAD Dealer or leading retail 
software store. Or, for a free demo disk, 
call 1-800-228-3601 and ask us for 
Demopack A215. Outside the U.S. and 
Canada, fax 415-491-8311. 



Autodesk 



Aututlrsk. Im.- Autmlnk. thr Aiitixlnk lo^ utd AittuCAD arr rc^bterrd tmlrmurks uf AuUxlnk. Im- WimkMi is a inMk-niaHt of Mk-ruso^ Cmpuratkm. 
' Coin|Muiy and pnxluct wunn other than Auhxlnk uud Autodesk products art introded to be ficbtloua. Any rrwmUaace to actual company- or product aHinr k> KddnriaL 
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Letters 



STILL ALIVE AND IICKIII8 

In his column "DOS Is Alive, and. 
Well. . (September 13. 1994). John C. 
Dvorak misses the point. DOS is alive and 
well not only because it works, but be- 
cause it works better and faster than 
GUIs do. and it takes less memory to pro- 
vide equivalent results. GUIs meet the 
need of computer vendors to market the 
latest machines with greater memory, 
faster CPUs, and larger hard disks. But 
from the user's standpoint, the GUI con- 
cept is a giant step backwards that re- 
quires more resources to provide results 
equivalent to DOS. 

Roger Southwick 
Silver City, New Mexico 

All hail the command line! I heartily 
agree with Dvorak's praise of the com- 
mand line. The good old DOS command 
line is so much easier to use than the Win- 
dows File Manager. And in true operating 
systems like OS/2 and Unix the command 
line gives you access to the whole system 
in one place. Powerful interfaces like this 
will never die! 

Robert Sardelli 
via the Intentet 

Having recently taken Windows off my 
PC at home because it sat unused for 
three years. I am thankful for Dvorak's 
enlightening column: it gave me some re- 
assurance that perhaps I'm not as out-of- 
date as I thought. I've been afraid that 
DOS might indeed die just because every- 
one was saying it would. 

Richard Kessler 
via PC MagNel 

As someone who's used both DOS and 
GUI systems. I think that anyone who still 
praises DOS must be a glutton for punish- 
ment — including Dvorak. 

Kim Lathbury 
Charleston, South Carolina 

■ Dvorak missed the point entirely. Most 
DOS users seldom see the command line; 
instead, they use a variation of a menu 
program to manage their applications. 
The reason DOS is still prospering has to 




DOS is alive and well 



because it works 
better and faster. 



do more with the fact that most users — in 
particular, home users and smaller com- 
panies — cannot afford to run out and re- 
place hardware every time some new gad- 
get or system upgrade reaches the market. 

Gary White 
Overland Park, Kansas 

While I agree with most of the sentiments 
Dvorak expressed. I have a problem with 
the words masculine and girlish as used to 
describe the command-line and GUI en- 
vironments, respectively. Personally, I 
have been a programmer for over six 
years, and I've always preferred a com- 
mand line interface. Though Dvorak's re- 
marks were intended to be humorous, 
they perpetuate the myth that women 
can't be "real programmers." Dvorak 
could have used terms that were not 
gender-specific, giving his point more 
punch while retaining the humor. 

Catherine Castas 
via the Internet 

Sure, DOS is alive. Breathing is another 
question. Most users are uncomfortable 
with computers and basically happy that 
the hardware and software continue to 
work when they turn on their machines. 
Once they've achieved success, they're 



willing to sacrifice function and ease of 
use for the known quantity of reliability. 

Joe Warren 
via the Internet 

Cheers to Dvorak for having the calm 
voice above the storm of Windows 
groupies! Those of us who still prefer to 
think on the job relish the command line 
interface as we would any intimate rela- 
tionship. There's a small group of DOS 
enthusiasts with whom I associate whose 
mottos are "In DOS We Trust" and "Just 
Say No to Windows." 

Joe DeMeyer 
via the Internet 

LA CRtME DE LA CRtME 

Thanks for a most exhaustive over\'iew of 
the best CD-ROMs available today ("The 
Top 100 CD-ROMs." September 13. 
1994). With regard to future purchases of 
CD-ROMs, this article provides an in- 
valuable reference. 

Tim Gamble 
Kemah, Texas 

All I can say is this: Your CD-ROM 
roundup was a comprehensive treatise. 
You have my humble congratulations on 
a fantastic article. 

Hugh Upton 
via PC MagNet 

Your articles on CD-ROMs only 
strengthened the argument for parents to 
consider purchasing a home computer. 
Thanks to edutainment CD-ROMs, the 
computer is no longer just an expensive 
video game system, it's a great learning 
tool that I wish I'd had when I was a child. 
Fortunately, it's never too late — one 
never stops learning. 

James Mollis 
Enfield, New Hampshire 

As underscored by your CD-ROM 
roundup, the CD-ROM is quickly becom- 
ing the software medium of choice. But 
the increasing prevalence of CDs raises 
the important issue of CD-ROM recy- 
cling, an issue that assumes heightened 
importance when you consider the grow- 
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ii Manhattan i> onl oi iiu. 
leading business centers of the 
world, then our new line of servere 
is aptly named. 

Because there isn't a company 
in the world that wouldn't benefit 
from having an AST Manhattan" 
server at the center of it. 

Manhattan servers arc quite simply 
the mcHt advanced you can buy. 



\uii.\l "Km ot Show" K LAS TinW 
Data Q)mmuniciUions at this year's 
Nctwt>rld+lnterop, they incorporate 
almost every feature found on com- 
petitive servers, and then some. 

Essential technologies like ECC 
memory, disk arrays, fault ttilerance, 
rH.'twork management tix>ls, Pentium" 
processors, PCI l(x:al bus and envi- 
ronmental monitoring are only the 



si.irt. Kir uiKc, ">tatc-ot-thc-;irt" i> 
no idle cliche. 

And Manhattan servers are total- 
ly compatible with your network. 
To make sure of it, AST has formed 
strategic alliances with oxnpanies like 
Micnisoft, Intel, IBM and Novell 
In fact, our servers were used as a 
development platform fiir Windows 
NT' OS/2- and Netware." 
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THE BIGGEST THING SINCE MANHATTAN. 




Finally, it vdu'vc ever had any 

concerns abtjut s.on cr reliability, let 

• 

us set yiKir mind at ease. PC World 
rated AST amunjj the top manufac- 
turers tor service and reliability. Wc 
offer around-the-clock phone sup- 
port, a 3-year on-site warranty and 
a choice of extremely responsive 
service programs. 

YOU'LL LIKE TH 



We invite you to call us at 800-876- 
4AST for moK information. Better 
yet, we'll gix e you the name of the 
reseller near you who's ready and 
waiting to put together yt)ur ultiiruite 
server solution. 

Beaiuse, from now on, there will 
only be two kinds of ser\'ers. AST 
Manhattan servers. And second best. 
E WAY WE WORK' 



Manhattan P Series 

The pinnacle of LAN power. 
Intel 90MHz orlOOMHz 
Pentium processors, dual 

processor capable, PCI/EISA 
bus, hot-swappable disks 
and ECC memory. 

Manhattan V Series 

The affordable 
high-performance 
LAN server. Intel 90MHz 
Pentium processor, dual 
processor capable, PCI/EISA 
bus, environmental 
monitoring and server 
management tools. 

Manhattan C Series 

The power-driven 
workgroup server. 486 
or Pentium processors, 
PCI bus and server 
management tools. 

Manhattan SMP 
The ultimate enterprise 
server. Up to 5 Intel Pentium 
processors, extensive fault-tol- 
erant features, EISA bus, disk 
array standard, 
1 6 hot-swap drive bays 
and ECC memory. 

Manhattan HighRise 

The scalable solution for 
managing your resources. 
Rack-mount up to 4 P or V 
series servers for the ultimate 
in convenience and 
ease-of-use. 
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ing number of subscription CD-ROMs. 
This practice prompts many offices to dis- 
card as many as 40 CD-ROMs per month, 
which seems both wasteful and environ- 
mentally unsound. I've heard that CD- 
ROMs make great infant mobiles, but 
aside from that limited use. they're just 
piling up. 

Dickson Leung 
viaPCMagNet 

On your recommendation. I acquired Mi- 
crosoft's Multimedia Schubert: The Trout 
Quintet. And though I certainly like the 
comprehensive program, there's one 
major feature that's sorely lacking: the 
score. Musicians and nonmusicians alike 
often wish to read the musical score while 
listening. This feature would not only en- 
hance users' enjoyment of the product but 
would also increase the CD-ROM's edu- 
cational value. 

Real Morel 
via PC MagNei 

CO-imS AIE NOT TO BLAME 

John C. Dvorak's sidebar "Bad CD- 
ROMs: Dvorak s Duds" (September 1.1. 
1994) has indeed strengthened my respect 
for the technical abilities of Macintosh 
computers. Dvorak writes about the tech- 
nical weakness of the PC's CD-ROM 
technology, including the lack of recogni- 
tion for color bit-depths and the still-jerky 
full-motion video. Meanwhile, the Macin- 
tosh is already there. 

Omar A. Vega 
via the Internet 

PC HAGtZINE CD COMES OF AGE 

Having just received for the first time PC 
Magazine CD-ROM (discussed in the side- 
bar "PC Magazine on CD-ROM." Sep- 
tember 13, 1994). I must say emphatically 
that it's great. I can read my favorite 
columns from an entire year all at once, or- 
perform a search on a particular topic. As a 
computer professional whose work re- 
quires staying current with the industry. I 
recognize that this is an invaluable re- 
source. 

Christopher E. Venter 
via PC MagNet 
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THE WIDENIN6 IIFT 

Bill Machrone wants to wait ten years so 
he can drag a super-PC out to the garden 
to measure a tree ("The Decade Ahead." 
September 13. 1994). I'd argue that such 
things as trigonometry and good writing 
skills are best learned in school, where 
they are loaded into the brain, not onto a 
hard disk. Will we eventually reach a 
point where machines become so smart 
that human understanding can be safely 
replaced by ignorance? 

Alan H. Schulman 
via the Internet 

BIEATH OF FRESH All 

Finally, someone at PC Magazine writes 
an informative article concerning OS/2! 
The Extending Your Apps column "Tun- 
ing Windows Applications Under Person- 
al OS/2," in your issue of September 27, 
1994, was a very welcome relief from the 
steady stream of DOS/Windows literature. 

Charles Pollard 
via the Internet 

Unbelievable. I can't believe you're actu- 
ally talking about OS/2 and reviewing a 
few new native apps! 

Murray Todd Williams 
via the Internet 

LOW ALTITUDES 

Bill Howard's column "A Road Warrior's 
Wish List" (September 27, 1994) would 
amount to an interesting fantasy if he 
didn't seem to be serious about some of 
his economically ridiculous proposals. 
Two-line phones in hotel rooms, in-room 
safes, and even in-room printers are all 
nice ideas, but each represents a cost, 
security, and installation nightmare. 
However. I couldn't agree more with 
Howard's call for the FA A to rescind its 
absurd ban on laptop use during takeoff 
and landing: If the shielding in airplane 
electronics is really that inadequate then 
the electronic systems ought to be up- 
graded. 

Phillip Brown 
via the Internet 

Is Howard such a workaholic that he to- 
tally resents being forced not to use his 
laptop for 20 minutes during a flight? The 
first and last 10 minutes of a flight are the 
ones most subject to turbulence, which is 



why everything is supposed to be stowed 
away in the cabin at that time. If Howard 
insists on using his laptop when the plane 
hits an air pocket, what's going to happen 
when the computer sails through the 
cabin and clobbers somebody else? He 
should take a deep breath and relax. 

Phil Reed 
via the Internet 

IS PIIVACY PASSCr 

Michael J. Miller's column "Editors in an 
Electronic WoHd" (September 13. 1993) 
raises some thought-provoking questions 
concerning the future of PC technology 
and privacy. That the data encryption Clip- 
per chip will be required to safeguard and 
protect seems to be simplistic and repres- 
sive to an industry that thrives on change. 

Pascal Duke 
via PC MagNei 

CORRECTIONS AND AMPUFICATION8 

The correct measurements for the di- 
agram in "Generation X Ray." which 
appeared in Trends in the issue of 
November 8, 1994, should have been 
as follows: ultr;n ii>lct light: 3,650 ang- 
stroms. 36.^ nanometers: deep ultra- 
violet light: 2,48f) angstroms. 248 
nanometers: Xray: 10 angstroms. 1 
nanometer. 

Regarding "Spell-Checking for Your 
Apps" (T(K)lkits. Novembers. 1 W4): 
The correct company name and tele- 
phone number information for 
Imagine. Version 1 .5. is Imagination 

i Software. 301-588-8411. 

I 

HOW TO WRITE TO PC MAGAZINE 

We welcome your comments and 
suggestions. Please send correspon- 
dence to Letters. PC Magazine. One 
Park Ave.. New York, NY 10016- 
5802. You can send electronic mail 
via the Internet at 157.9301(3 mci- 
mail.com. or you can upload it to PC 
MagNei (see page 12 for access in- 
formation ). You can also send e-mail 
to individual editors. Type GO 
PCMSTAFF on ZiffNet for a list of 
addresses. All letters become the 
property of PC Magazine and are 
subject to editing. 



Work quietly 
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Personal NetWare. 
The b ig network 
for small business. 




MNOVELL 



SIN6LI-US» 

V I i S I 0 N f O I 
DOS ANB MS WINDOWS 




The leader in network computing has just taken 
the risk out of networking your business. 

Personal NetWare packs 
big features into an affordable, 
easy-to-use peer-to-p«'cr 
network, with plenty of 
power for small business 
es and workgroups. For 
starters, it works perfectly 
with what you already have. 
Whether you're using DOS 
or MS Windows, you can share 
files, printers, CD-ROMs and 
other resources with everyone on 
the network. Plus, an icon-driven, 
point and click interface makes 
setting up and using your network a breeze. 

And Personal NetWare is a member of the 
Novell NetWare femily — trusted by seven out 
of ten businesses, with over 40 million users worldwide 
Personal NetWare offers full interconntx:tivity and an easy 
growth path to NetWare. Which means as your company grows, 
Personal NetWare will easily keep pace. 

So get the small business network with the big 
name of Novell, the leader in network computing. 
Armed with Personal NetWare, youll lead your 
company to growth and prosperity. 



NOVELL 




NetWare! 



To get product information by fox, coll 1-800-554-4446 
and request document #620. 



The Past, Present, and Future of Network Computing. 
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Novell and Personal NetWare are trademarks of Novell. Inc. 
C Copyright 1994 Novell, Inc. All rights reserved. 
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Meridian 



Highest Quality^ 
Superior Performance 
& Rower Up To lOOMHz 

Finally, desktop power to go. Travel around the world or 
to the highest peak. Work at home, in the office or on a plane. 
With the ZEOS Meridian line of notebooks, the choices are 
endless and the power is unearthly. 

What makes the Meridian the perfect workmate? Durable, 
sturdy construction that will travel anywhere, incredible power 
and performance that will take you to new heights, and more 
options than a road map. To meet your needs exactly, we offer 
you power, speed and memory choices-genuine Intel 486SX-33 
(400 only), 486DX2-50 or DX4-100 microprocessor; 4 or 8MB 



RAM user upgradable to 20MB; and IDE hard 
drives from 175MB to 350MB. 

The Meridian includes the latest and hottest 
features: high-speed local bus video for super-fast 
video performance; two PCMCIA slots; an ergo- 
nomic palm rest; and an 84-key keyboard with 
inverted "T" arrow keys and a new integrated 
TruePoint"' pointing device. 

IWIeridian 400C Subnotebook 

If you like to travel light, the Meridian 400C, at under 
four pounds, is your ideal traveling companion and ultimate 
subnotebook. 

The 400C features a 7.8" diagonal, STN color, backlit screen 
(7.8" active matrix and 8.2" monochrome backlit displays are 
also available); and two Type II PCMCIA slots. Packages 2 
and 3 also include an external ultra-light (9 oz.) 3.5" 1.44MB 
floppy drive. 

Meridian 800C Notei>ooic 

At 6 pounds and change, the Meridian 800C is light enough 
to travel anywhere yet it's large enough to use for presentations 



800C & 400C now in your choice of screens- including active matrix. 



and regular desktop computing. You get the best of both worlds! 

The 800C also includes a generous 10.3" dual-scan color 
backlit screen for easy viewing (active matrix 9-5" display is 
also available); two TVpe il or one Type III PCMCIA slots; and 
an internal 3.S" 1. 44MB floppy drive. 

Buy With Confictence 

No matter which ZEOS notebook you pur- 
chase, you can be assured you're getting the best 
service and support in the business! ZEOS has won six 




PC Magazine Readers' Choice for Service & Reliability awards. 
No company has won more. 

Reach the highest point in notebook computing widi the new 
ZEOS Meridian line. There's no limit. With its durable design, 
awesome performance and technologically- advanced features, 

you'll be able to keep in touch with the 
i^tUff^^^ niemos. organize your cal- 

endar, and work on prioritv- documents - 
wherever you are. For power that will take you to the highest 
peak, call a ZEOS Systems Consultant today at 800-554-7172. 



Standard With Every ZEOS Meridian : 



>■ Genuine Intel* 
486SX-33 (400), 
486DX2-50 
orDX4-100 
microprocessor. 
>'8K(DX4:16K) 
internal sj'stem 
cache. 

► RAM expandable to 20MB. 

► IDE hard Ame upgradable to 3S0MB. 

► Higli-speed local bus video with 1MB 
video RAM. 

► Di-^lay: 640 x 480 color VGA backlit LCD, 



up to 256 colors. 400C: 7.8" diagonal SIN 
color 800C: 10.3" diagonal DSTN color 

> Supports simultaneous display with an 
extemal SVGA color monitor at resolutions 
up to 1024 x 768. 

> PCMCIA slots: 400C: 2 TVpe II, 
800C:21VpeIIornVpeIII. 

>• 84-key' keviward with embedded numeric 
keypad and 12 dedicated function keys, 
inverted "T" 

> integrated TfuePoint^ pointing device. 

> Replaceable, rechargeable NiMH battery. 

> Serial port enhanced parallel port, extemal 



VGA video port, extemal keytoard or PS/2 
mouse port (800C includes both). 400C 
also with extemal floppy drive port. 
>■ Full power management features include 
Low Power mode and programmable 
Standby features. 

> AC-DC adapter with full range from 
AC110-240VtoDC. 

>400C: 7.8" X 10.2" x 1.7"; 3-6 lbs. 

800C:8.9"xll.7"xl.9";6.3lbs. 
>■ EPA Energy Star compliant. 

> FCC Certified Class B; UL Usted. 

>• ZEOS Customer Satisfaction package. 



Processors 


Package 1 


Package 2 


Package 3 


400C 800C 400C 800C 400C 800C 


48e8X-33 

486DX2-SO 

I1X4-100 


S199S ■ 
S2198 

^2490 S279a 


S229S ■ 
S249a ^69S 
S279S ^2995 


S2898 ■ 
9279S S2998 
S309S ^298 


Screen Options 


► 4MB RAM 

► 175MB IDE hard drive 

► 800C only: Internal 3-5" 
1.44MB floppy drive 

► MS-DOS 6.2 


► 4MB RAM 

► 260MB IDE hard drive 

► 3.5" I.44MB floppy 
drive, 400C: Extemal, 
800C: Internal 

► Custom carrying case 

► MS-DOS 6.2 

► Microsoft Windows for 
Workgroups 3. 11 

► Lotus Organizer 


► 8MB RAM 

► 350MB IDE hard drive 

► 3.5" 1.44MB floppy 
drive, 400C: Extemal, 
800C: Internal 

► Custom carrying case 

► Extra battery 

► MS-DOS 6.2 

► Microsoft Windows for 
Workgroups 3. 11 

>• Lotus Organizer 


Monochrome Option - 
VGAbacidit LCD, 8,2' diag. 
(from 400C to 400) -SSOO 
Active Matrix I pgrade- 

VGA color bacUit LCD. 7.8" 

diag. (from 400C to 400A) 9700 

Meridian 800 

Active Matrix I'pgradc- 

VGA color backlit LCD. 9.S" 

diag. (from 800C to 800A) 9800 





Fax Ordere: 800-362-1205 or 612-362- 1205. Phone Orders: Outside U.S. and 
Canada:6l2-362-1212.Govemment: 800-245-2449. ZEOS Information S>v 
tems. Inc. GSA #GSOOK<H\GS5176. Purchase Oniers, .MasterCard. VISA, Ani Ex, 
Discover, COD and affordable leasing programs. 



24 Hours a Day366 Days a Year 
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"We have about 400 Power Macintosh computers 
0§| throughout the firm. And we'll be add- 



rule rather than 
the exception at Howrey & 
Simon."Power Macintosh 
and QuickTime are a power- 
house team when it comes 
to multimedia. They win 
cases for us. That's a fact' 



er- 

■ ing more next month. Why? Because 




Powered by the RISC-based 
PowerPC' miCTOprocessor. Power 
Macintosh takes desktop comput- 
ing to new levels of perfomiance, 
compatibility and productivity. For 
the name of your nearest autho- 
rized Apple reseller, call us at 
800-732-3131, ext. 650, today 



our goal is to add capability without 
adding complexity And to focus 
computing power where we'll get 
economic results. The land of results you get from 

increasing productivity And from 
being the winner when the gavel falls." 




In cases where we have thou 
sands of pages of documents, 
we often press our own CDs. 
They're portable, and attorneys 
can do instant searches for a 
particular document or all occur- 
rences of a phrase or word. It'd 
be nuts to do it any other way." 




Power Macintosh: The business Macintosh: Apple 
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TO understand the pOWCF 

of working 

TOGETHER 

just check OUT 

WHAT LOTUS 

and IBM CAME 

UP with. 





I 




Lotus* has developed 
SmartSuite* IBM* has devel- 
oped OS/2' Warp. Together, 
the two companies provide 
a powerful solution for a new 
and better way of working. SmartSuite 1.1 is the 
only suite of desktop applications created to take 
full advantage of the power and speed of the 
OS/2 operating platform. 

Lotus' 1-2-3' spreadsheet, Ami Pro" word 
processor, Freelance Graphics' presentation graphics 
and cc:Mair- electronic mail, are each acknowl- 
edged as the best in their class and they've been 
designed from the ground up to exploit the full 
potential of IBM's OS/2 Workplace Shell.'" 

SmartSuite. together with OS/2, offers the 
highest possible level of product and operating 
system integration. All applications share a common 




cc Mill 1 01 



Bnt New OS/2 Applicatton 
Reader's Choice 



interface, including Smartlcons.* 
All work together to facilitate 
sharing across or switching 
between applications. All are 
workgroup enabled for single- 
click workgroup collaboration. 
And all have cross platform 
capabilities, so work from 
other platforms is secure and accessible. 

With SmartSuite and OS/2, opening, printing, 
deleting or mailing spreadsheets, documents, 
presentations and messages are simple drag- 
and-drop procedures. And. of course, with true 
multitasking and multithreading, you can be 
performing any number of these tasks at once. 

For more information or to 
order Lotus SmartSuite or IBM 
OS/2, call 1-800-3-IBM-OS2. Working Together 



LotllS 



C1994 lotus Developmeni Corpofatioo. SS Cjfrbndge ParkMiy, Cambndge. MA 02142 AJI nghts reserved Loluv Working Together, SmartSuite. 1-2-3, Ami Pro, Freelance Graphicv cc.Mad arnl Smartlcons arc 
registered trademarks of Lotus Development Corporation. OS/2 and IBM at registered trademarks and Workplace Shell is a trademark of tntematronal Business Machines Corporation. 
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Trends 



TRENDS & TECHNOLOGY SHAPING THE PERSONAL COMPUTER MARKET 



Hie Growing PowerPC Mly 

IBM and Motorola unwrap high-end chip. 

Three years ago, the PowerPC camp promised a 
processor for every kind of computer. By this time 
next year, they'll have made good on that promise. 
First came the 601, built for mainstream desktop PCs such 
as Apple's Power Macintoshes. Next, IBM and Motorola 



served up the low-power PowerPC 6()3 chip 
for notebooks. And now. as they begin 
offering computer makers the (M. their new 
high-end desktop PowerPC processor, IBM 
and Motorola are taking the wraps off the 
next PowerPC chip. 

The new chip, called the 620. is the first 
PowerPC processor that is designed to han- 
dle the rigors of server work. In fact, it looks 



Servers and 
technical 
workstntlons 

Performance 
desktops 



PowerPC Birthdays 

620/133 MHz 



601/66 MHz 




1994 1995 1996 

The most advanced chip in the family, the PowerPC 620 from HUN and 
Metarola, will be avallaMe ta comiMitar nakars next 



more like the high-end RISC (reduced 
instruction set computing) chips from 
Digital Equipment Corp. or MIPS than a 
PowerPC processor. The 620 pushes well 
beyond existing notebook and desktop 
PowerPC offerings in several ways. First, the 
chip will be the initial 64-bit offering in the 
family. Early indications are that the 620 will 
run at 133 MHz. compared to no more than 
100 MHz for the 601 and 604. The 620 will 
also offer a 128-bit bus to the computer s 
main memory — double the width of 



PowerPC prcKessors today. 

To help memory keep up with the faster 
processor. IBM and Motorola are including 
an on-board 64K cache, twice the size of the 
one inside the 604 (as with the Pentium, the 
64K is divided into two separate caches — one 
for instructions, and one for data). It will also 
pro\ ide t)n-board hooks to a sect)ndary cache 
of up to — are you ready? — 12KMB. And just 
in case you don't think this 
chip can handle the rigors 
of your workgroup alone, 
it's wired for company. 
The processor bus is 
equipped to handle up to 
four 620s without any 
extra support circuitry. 

The 620 will be avail- 
able to computer makers 
next summer, with servers 
built around the chip 
cropping up a few months 
after that. By that time, 
we should have a better 
idea of exactly what software to run — 
indeed, which operating system to load — on 
PowerPC systems. For some reason, the 
software side of Big Blue's PowerPC push 
has been as chaotic as the chip development 
has been orderly. Right now. there are three 
mainstream alternatives available or in the 
works: a PowerPC version of Windows NT. 
Apple s System 7.5. and Workplace OS (in 
development at IBM). Add to that IBM's 
home-grown Unix operating system, 
AIX.— M/A:t' Feibus 



SfxMxx Motorola 



RAM Revolution 

THE DAYS OF EXPENSIVE MEMORY 
may be numbered thanks to a scries of new 
chip designs now in development. 

For the past 20 years, the storage density 
of dynamic random access memory 
(DRAM) chips has improved dramatically 
with the help of better memory design and 
manufacturing techniques. Cell densities 
have quadrupled every three years, while 
cost per megabyte has plummeted almost 40 

Engineering Smaller Features 
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The continuous decrease in minimum feature size 
is behind the growth of DRAM capacity and speed. 

percent annually. Unfortunately, the funda- 
mental architecture of the DRAM interface 
(the way data is transmitted to and from the 
chips) hasn't kept up and now poses a per- 
formance bottleneck. 

A popular new DRAM technology that 
system and graphics board designers are 
now evaluating is called extended data out 
(EDO), also known as hyper-page mode (a 
pa^e is a slice of 2.048 bits within a row of 
memory on a DRAM chip). EDO speeds 
memory by up to 30 percent by allow ing one 
cycle to start before the previous cycle has 
been completed. Widespread adoption of 
EDO memory designs is expected sometime 
in 1995. when DRAM chips will incorporate 
EDO control mechanisms at minimal or no 
cost. 

Even more advanced DRAM technolo- 
gies are on the horizon, including cache 
DRAMs. synchronous DRAMs. Rambus 
DRAMs. and Ramtron International's 
Enhanced DRAMs. Some system vendors 
are reluctant to consider EDRAM because of 
a limited number of suppliers, but PC 
Magazine Labs expects to see EDRAM- 
bascd systems soon. — Nick Slant 
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Pipeline By Robin Raskin 

Born- Again Products 

Poring over the latest crop of product announcements, I'm 
struck by that "been there, done that" feeling. Many of 
these new kids claim that they're conquering uncharted 
territory. In fact, they're gambling that the time is right 
to provide answers to yesterday's not-quite-solved prob- 
lems. Here are some products I expect we'll be revisiting 
in the coming year. Makes you think that there's nothing new 
under the sun. 

• Hydras. A few years ago, a handful of companies promised 
us a compact solution for the home office — a printer, scanner, 
copier, and fax all rolled into one. At best, these products worked 

passably. They used thermal paper and 
produced illegible scans and copies. 

fOkidata's Doc-It almost got it right in 
1992, but it was pricey, slow, and relied on 
an add-in board. 
Now these hydras are back. There are 
some, like the QMS 2001 Knowledge 
System, for heavy-duty office environ- 
ments ($5,000). Others, such as the 
Hewlett-Packard OfficeJet and the Panasonic PFC, sell for under 
$1 ,000 (print, copy, and fax only). Xerox just introduced a fami- 
ly of hydras with an optional scanner module. These seem to be 
a generation of truly useful machines: plain-paper fax, OCR, and 
high-resolution printing. 

• Ergonomic keyboards. I suppose we had to wait for 
Compaq and Microsoft to legitimize the need for ergonomic key- 
boards with their warnings concerning keyboard usage. Some of 
the early ergonomic keyboards were viewed as products for the 
lunatic fringe. My first encounter was with a bizarre-looking sinu- 
soidal-shaped keyboard called The Wave. Today, the Microsoft 



Natural Keyboard suits me quite well, although the keyboard is 
long, so your mouse is further away from you than ever. 

• Adaptive-line modems. In 1985, our award for Technical 
Excellence went to Telebit Corp.'s Trailblazer, the first modem 
that could change its speed and adapt to different baud rates. The 
new V.34 modems have finally made this feature a standard for 
all of us — ten years later. 

• Home applications. Many companies have gone out of busi- 
ness trying to figure out what consumers want to do with their 
home PCs. Most recently, SoftKey bet its future on a product 
called Kaboodle. It went nowhere. An early product called 
WomensWare tried to help women create a database they could 
manage the house with. The list goes on and on. In early 1995, 
Microsoft will release Utopia, an integrated package for getting 
a grip on many aspects of your home life. Microsoft has put three 
years of research into the development of a social interface that 
will meet the needs of the "everyman" consumer. Let's watch 
and see if Microsoft gets an "A" in human psychology or not. 

• Infrared. The original IBM PCjr used infrared to transmit 
keystrokes. Infrared is still hard at work in products like the HP 
lOOLX and the HP OmniBook, as well as in the new IBM 
ThinkPad notebooks, many of Extended Systems' peripherals, 
and now in the Sony Magic Link. 

• Telephony. Nearly a decade ago, Compaq built a cool 
machine that integrated an XT-class PC with a built-in modem, a 
two-line telephone, speed-dial buttons, and a dialing directory. 
Today, AT&T has reincarnated the TeleCompaq in the 
Globalyst line. The phone is now a full-duplex speakerphone that 
sounds terrific and includes built-in voice mail, fax, a DSP proces- 
sor, stereo speakers, and a microphone. 

Very retro. The more things change, the more they stay the 
same. But with these products, they stay the same while getting 
better all the time. 



Robin Raskin is the editor of PC Magazine. 



The Real Cost of 
Windows 95 

WILL YOU JUMP ON WINDOWS 95 
as if it's a $20 bill on the sidewalk or wait for 
something in a higher denomination — say, 
Windows 95. 1 ? The answer may depend on 
whether you're shopping for one user or 
several hundred users. 

Consumers eagerly anticipate the nonseg- 
mented memory, long filenames, and other 
improvements in this watershed revision, but 
corporate buyers are cautious. After all, they 
may have to spend as much as $650 per user 
to support a $50 piece of software, according 
to Gartner Group estimates. Besides, "no 
one in their right mind accepts Version 1 of 
an operating system and migrates mission- 
critical applications to it," says Marc 
Litvinoff, Gartner Group vice president. 
"You want to wait until the inevitable main- 
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tenance release shows up — Windows 95.1." 

PC makers are finding themselves on the 
upgrade treadmill — Microsoft's bread and 
butter. (Microsoft expects to sell 40 to 50 
million copies in 12 months.) The name 
"Windows 95" suggests that there will be a 
yearly cycle: Windows 96, Windows 97.... 
And that worries Dan Sheppard, director of 
business desktops at AST, who wonders 
how consumers will react to an AST 
Advantage PC in 1996 with "last year's 
operating system" on it. 

Size is another issue. A joke circulating 
on the Internet suggests that Windows 95 
refers to the number of disks required to 
load it and the number of megabytes needed 
to store it. Microsoft says Win95 will need 
around 25MB, which leaves PC vendors 
shipping at least 10 floppies. The obvious 
solution is to ship the software preloaded on 
the hard disk, with a mirror image of the 
disk and on-line manuals on a single CD- 
ROM. And with prices of CD-ROM drives 
dropping, AST, Dell, and NEC expect to 



equip most systems with CD-ROM drives 
by Win95's debut next spring. 

There's no sign yet that Microsoft will 
charge PC makers or consumers more for 
Windows 95 than for Windows 3.1 . Chances 
are that Microsoft will offer deep discounts 
for a limited time. — Mike Hof^an 

Upgrade Costs per User 





Best 
case 


Worst 

case 


Planning 


S9.30 


$2.58 


Acquisition 


$37.84 


$51.00 


IS preparation 


$6.12 


$16.20 


Installation 


$52.50 


$337.25 


Training 


$47.76 


$121.36 


Tech support 


$52.67 


$111.33 


Administration 


None 


$65.50 


Total 


S205.99 


S705.22 



Note that careful planning can result In a lower 
total cost Beyond the cash outlay, plan to 
Invest 5 to 16 hours to upgrade each user to 
Microsoft Windows 95. 
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The Shrinking 
PCMCIA Card 

IMAGINE SNAPPING A SERIES OF 
digital images with an inexpensive hand- 
held camera, then transferring the image 
files simply by popping a tiny storage card 
out of the camera and into 
your PC. Or imagine down- 
loading your messages from 
your cellular phone using the 
same matchbook-size device. 
That's the vision SunDisk 
Corp. has for CompactFlash, 
its new, even tinier-than-stan- 
dard PCMCIA flash memory 
technology. The devices will 
initially be available in 2-. 5-, 
10-, and 15MB capacities. — ^— 
The question, however, is whether small- 
er is really better in a market that has 
already proved slow to adopt standard-size 
PCMCIA cards. "The reality is that Com- 




CompactFlash 
larger then a 



pactFlash represents yet another aberration 
to the PCMCIA specification, and PCM- 
CIA's largest barriers today revolve around 
compatibility issues," says Dataquest ana- 
lyst Rod Watkins. He believes that trying to 
create an additional PCMCIA industry stan- 
dard, especially a de facto standard, "will 
increase the level of confusion and incom- 
patibility that already exists." 

Such pessimism may overlook potential- 
ly large markets. Compact- 
Flash cards are electronically 
compatible with standard 
PCMCIA flash memory 
cards, and that compatibility 
may drive increased interop- 
erability between PCs and 
forthcoming devices such as 
digital cameras, personal dig- 
ital assistants, and cellular 
phones. 

An inexpensive adapter 
will plug CompactFlash directly into stan- 
dard PCMCIA Type II slots on desktop PCs 
and notebooks. This crucial link will allow 
digital cameras to share image files with PCs 



s slightly 
matchbook. 



Here's Looking at You 



HOW WOULD YOU FEEL IF YOUR 
mouse became extinct because your comput- 
er was able to see you and react to your move- 
ments? It may happen with the help of 
neuromorphic software techniques under 
dcvclctpment at Synaptics, a 
San Jose, Cali- 
fornia company 
that is working 
on the architec- 
tural blueprints 
for intuitive 
computing. In 
other words, 
we can look 
forward to the 




Future neural network touch- 
pads can be printed on mylar, 



day when computers will adapt to us so that 
we don't have to adapt to their constraints. 

And it s not all theory. Synaptics recent- 
ly introduced a new membrane touchpad 
that works as a pointing device. Unlike 
other touchpads. Synaptics' 
TouchPad has a z-factor that 
senses pressure, which is needed 
for handwriting and painting. 
Until now, pressure sensing was 
available only in costly graphics 
tablets. 

The sensor is also unique 
because it doesn't have to be Synaptics' electronic eye uses a 
manufactured on a conventional neural network chip to "see." 



circuit board. Instead, the sensor's circuitry 
can be printed with silver/carbon conductive 
ink onto the equivalent of a mailing label that 
you can stick on any curved surface. A neur- 
al network chip enables the Touchpad to 
adapt to different surfaces and shapes. Epson 
and Twinhead plan to use the TouchPad in 
future notebooks. 

Carver Mead and Federico Faggin — the 
founders of Synaptics — have been at the 
forefront of many breakthroughs in micro- 
computer technology, from advances in the 
basic structures of integrated circuits to the 
development of the first microprocessor. 
Now. they're working to push the computer 
beyond its expertise in logical computation, 
in which it performs a programmed sequence 
of instructions on precise input to pro- 
duce precise output. Neural net- 
works perform intuitive compu- 
tation — in other words, they learn 
by example. This enables senso- 
ry-based pattern recogni- 
tion — seeing. hearing, 
speaking. 

Synaptics is also devel- 
oping an electronic eye — 
a silicon retina — based on 
a neural network chip 
and lens that would be 
built into monitors and 




directly, without 
the need for any 
cables. And cel- 
lular phones and 
PDAs could 
share phone lists 
and other data 
with desktop or 
notebook com- 
puter systems. 

If Compact- 
Flash does indeed 
catch on in future 
hand-held de- 

vices, it could eventually become as popular 
as the standard PCMCIA cards now readily 
available on the market, says Gerry Purdy, 
editor in chief of Mobile Letter. A steady 
stream of support announcements from 
hardware manufacturers over the next six 
months will be important to the success of 
CompactFlash. — Jonathan Karl Matzkin 
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guarantees compatibility. 
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cannot be interpreted as a picture of the 
entire software market. Adapted from a 
compilation by Ingram Micro. 



would recognize gestures. Artists could 
manipulate three-dimensional graphics ob- 
jects on-screen, and kids could interact with 
computer games without special data gloves 
or headsets. The company is also working on 
an advanced speech-recognition system based 
on wavelet processing, and a handwriting- 
recognition engine that adapts to your writing 
style. — Carol Levin 

DECEMBER 20.IW4 PC MAGAZINE 31 



Trends 



Can You Trust 
Digital Bucks? 

FINDING A SIMPLE. RELIABLE WAY 
for people to buy and sell information and 
goods over the Internet is the next step to 
the widespread commercialization of the 
Internet. But are you willing to type in your 
credit card number? 

Just the thought of sniffer programs that 
rout out credit card numbers en masse is 
enough to keep consumers away from on- 
line shopping. And at a time when people 
are considering banking by PC, electronic 
security is even more important. 

To win over Internet shoppers, several 
companies have recently drawn up plans for 
secure electronic payment systems that 
thwart on-line criminals. First Virtual 
Holdings, a startup based in cyberspace 
(info@fv.com and http://www.fv.com) 
recently launched an innovative on-line 
transaction system. "We dispense with com- 
plicated encryption," explains Nathaniel 
Borenstein, chief scientist at First Virtual. 
Instead, the company circumvents the 
Internet by handling all financial transac- 
tions and credit card authorizations behind 
several firewalls at an EDS Bank Card 
Processing Center in Ohio and First USA 
Merchant Services, a credit-card company. 

First Virtual charges a registration fee of 
$2 for consumers and $10 for sellers: it also 
gets a 2 percent fee from each sale. To open 



Consumer 

t 



a First Virtual account or 
to start selling your own 
information services out 
of their Infohaus server, 
send an e-mail message to 
apply@card.com or telnet 
to telnet.card.com. 

Several other compa- 
nies are currently work- 
ing to address the security 
issue with digital scram- 
bling technology. The 
forthcoming version of 
Enhanced NCSA Mosaic, 
from SpyGlass Inc., will 
authenticate the identity 
of sellers and transmit credit-card informa- 
tion securely over the Internet with the help 
of Secure-HTTP software from Enterprise 
Integration Technologies and RSA public 
key cryptography. 



First Virtual's Internet Credit Card 



First Virtual 
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First Virtual 
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After you punch in your credit card number over the phone, First Virtual 
lends it to secure computers at Electronic Data Systems. 



Meanwhile, Open Market, a startup in 
Cambridge, Massachusetts (617-621-9500), 
has developed StoreBuilder, a software kit 
for creating a secure storefront on the 
Internet. — Carol Levin 



Voice Mail on Steroids 



VOICE MAIL HAS DONE MORE FOR 
traveling businesspeople than promote 
games of phone tag: It lets us be in two 
places at once. Software developers are now 
exploring the next generation of voice-mail 
systems that, with the help of PCs, do much 
more than take messages for you. 

"The next generation of telephone sys- 
tems will seem like voice mail on steroids," 
says Nicholas D'Arbeloff of Wildfire, devel- 
oper of a voice-activated phone system. 
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CNN AT WORK, A JOINT PROJEd BETWEEN 

Cable News Network and Intel, has start- 
ed delivering live news feeds to corpo- 
rate networks. 
Designed to 
keep employ- 
ees up to date 
on important- 
business news 
and world 
events, the programming offers Headline 
News, CNN. and stock feeds. The system 
takes advantage of multicasting technol- 
ogy to deliver audio, text, and com- 
pressed digital video efficiently at 10 to 
12 frames per second. Contact Intel and 
CNN at 800-538-3373, ext. 130, for more 
information. 
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latest magazines to go on-line. Bus- 
inessWeek Online is slated to debut on 
America Online by year's end. and 
Newsweek InterActive is now available 
on Prodigy. Time Online, which is now on 
AOL, is venturing onto the Internet with 
its own World-Wide Web server. 

YOUR NEXT NOTEBOOK MAY GOME WITH 

battery software that displays vital statis- 
tics such as battery chemistry, capacity, 
status, and remaining percentage of bat- 
tery hfe. Duracell and SystemSoft Corp. 
are developing the smart battery stiftware 
they expect to deliver to notebook manu- 
facturers early next year. — Carol Levin 
and Melissa Perenson 



Wildfire, which uses a Unix server, acts like 
a digital assistant that gets messages to you 
when and where you need them. It's based 
on recorded sound bites and voice recogni- 
tion, so interaction is relatively natural. A 
typical Wildfire dialogue might go some- 
thing like this: 

"Wildfire." 

"Here I am. " 

"Any messages?" 

"Message from John Smith. " 

"What's it say?" 

"This is John Smith, call me when you get 
a chance. 

"Call him right away." 

Another approach to future-phones 
pushes the technology even further by using 
speech synthesis rather than recorded 
sound bites. Running on PC servers. 
CallExpress3 from Advanced Voice 
Technology uses the phone's touch-tones as 
an input device. As an extension of your 
company's network, the software can trans- 
fer faxes and read e-mail to you. For 
instance, rather than using a notebook PC 
to download your e-mail from the compa- 
ny's server, you can call your company's 
A VT phone server, and a synthesized voice 
will read you your e-mail. At any time, you 
can instruct the system to fax the document 
to you. 

These first attempts at transforming the 
telephone into an extension of your office 
network point to a time when the phone 
could augment the notebook PC for the 
traveling executive. — Brian Nadel 
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Sixteen awards, six leading publications... and we're still counting. It's the obvious 
choice. Get your Editors' Choice, Best, Experts' Pick, Best Buy, No. 1 Choice, Recom- 
mended ZEOS PC now! Call your ZEOS Systems Consultant today at 800-554-7172. 
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"In term of performance, the 
Pantera-66 left little to be de- 
sired. . . this machine laid claim 
to no low score's whakoei-er" 
PC Magazine Editors ' Choice 
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the obvious choice among 
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Computer Shopper A'a / Ch(mx 
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"ZEOS Pantera rose above 
the crowd and posted the 
most impressive perfor- 
mance numbers." 

Windows Sources 
Experts ' Pick 




"This was one of the fastest 
machines we reviewed." 

Windows Magazine 
N<n»nii>«'igg4 Recomme)uled 



pfjjjj^pijgqj "A standout in speed arid 
value. . . ue suggest pu spend 
your money on this machine 
- it offers the best value of 
any system we tested" 
PC/Computing BEST 
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" They don '/ come any faster. 
This is as good as it gets. ..It's 
lightning fast, beautifully 
configured, and priced right." 
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Experts' Pick, 
Recommended & 



No. 1 Choice ZE 


OS PC 


Pentium-60 


$2745 


Pentium-66 


$2895 


Pentium-90 


$3046 




Pentium 



► Intel 60MHz, 66MHz or 
90MHz Pentium CPU 

► 16MB RAM. 2S6K 
SRAM cache 

► 528MB local bus IDE 
hard drive. 256K cache 

>2X CD-ROM, 3.5" 
1.44MB floppy drive 

► Diamond Stealth 64/PCI local bus SVGA color 
graphics aird with 2MB VRAM 

► 15" 1024 X 768 non-interlaced SVGA color 
monitor, .28mni dot pitch 

>• 2 high-speed serial ports, 1 enhanced 

parallel port 
>■ Integrated business audio 
>■ Optional on board Fast SCSI-2 
>• Optional on-board PCI local bus Ethernet LAN 

(Pentium-90 only) 
>• 10-bay vertical case with two cooling fans 
>■ 101-key space-saving keyboard 
>■ Microsoft DOS 6.2 with Enhanced Tools, 

Windows for Workgroups 3.11. Lotus SmartSuite 

BEST & Experts' Picic 
ZEOS Multimedia PC 



Pentium-60 


$3268 


Pentium-66 


$3418 



Pentium-90 



$3568 



The above PC modified to include: 
>• l6-bit sound card 
>■ Amplified stereo speakers 
>• 17" 1280 X 1024 non-interlaced SVGA color 
monitor, .28mm dot pitch, upgrade 




24 Hours a Day 
365 Days a Year 



Fa.\ Onlers: 80O-362-120S i)r6l2-.«)2-12()i, Ptiont (iMtrs: Out- 
side U.S, and Canada: 6l2-S(i2-12i:, Gwemmtnl: S(X)-24i-2l49. 
ZEOS Infomation Sv'slems, Inc GS\# GSO0K94AfiSS17h. Pur- 
cha.* Orders. MasterCard. VISA, Am Ex, Discww. COO and 
affordable leasing programs. 
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Taking care of business. It's what But we don't stop there. We also 

you need in a server And it's why your deliver the dependable service and 



business should call ours. 

For 10 years we've been 
packing power into some of 
the world's best portable PCs. 
Now we're doing the same for 
larger computers. Like the ones 
that run your workgroup, or 
even your whole company. 

Fact is, we've made it our 
business to be one of the most 
connected computer compa- 




INTRODUCINC 
THE HIGH-PERFORMANCE 
Z-SERVER CT: 

Up to four Pentium 
90MHz CPUs 

Upgradable to P6 

Intel Multi Processor 
Specification I I -compliant 

BALANCED I/O DESIGN 

PCI and EISA bus slots 

Dual Wide & Fast SCSI-2 disk 
controllers standard 

Up to I GB ECC memory 

RELIABLE 



support you need. What's 
more, our remote manage- 
ment tools give you the 
power to monitor hardware, 
diagnose problems, set 
alarms and perform preven- 
tative maintenance from any 
PC on the network. You'll find 
we work well with budgets, 
too, which means you get all 
the performance users are 




THK WORLD'S »EST SELLING MODEM 
IS NOW PCMCIA PORTABLE. 

From the creators of the legendary all PCMCIA 2.1 equipped PCs. 

Sportster modem comes a credit- And there's a dual RJ 1 1 connector 

card sized offspring for notebook for extra convenience. All this \>ith 

PCs. So fast, so reliable and so the reliabilit) that U. S. Robotics is 

feature-packed it's almost scar\'. known for. And all in a compact 

The Sportster PCMCIA is alive credit-card size format. Ooh, that 

with 14.4 Kbps of data/fax sending is scary. Call 1-800-845-0908 for 

capabilit) . Easy install setup for details. 

Sportsler i-8oo-845-o908 QIKitobotiGS 

§~ CIRCLE 866 ON HEADER SERVICE CARD The Intelligent Ctioice in Data Communicalions 
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First Looks 

HAKDS-ON REVIEWS OF NEW SHIPPING PRODUCTS 



Network Operating Systems 



Windows NT Server 3.5: Microsoft 

Gets Serious About Enterprise Computing 



BY MARK JONIKAS 



With Windows NT Server 3.5. 
Microsoft shows that it wants to 
move beyond the desictop and 
workgroup and fully enter the 
realm of enterprise computing. 
This version of NT for servers 
provides greater ease of admin- 
istration, interoperability with 
other networks, and a slew of 
new tools and features. Add to 
that performance that is slightly 
improved over Windows NT, 
Version 3.1. but much better 
than SCO Unix, and you have a 
competitive network operating 
system. 

Windows NT is now two dis- 
tinct products that share a com- 
mon architecture and some fea- 
tures, such as support for 
multiple prottKols and long file 
names. As the names imply. 
Windows NT Workstation 3.5 
has been optimized for the desk- 
top, while Windows NT Server 
3.5 aims at being the ideal server. 

The big news is the scope of 
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PIOTECT: NT Server 's built-in security allows 
account lockout after a preset number of 
unsuccessful attempts to log on. 

Photography hy Thom O'Connor 



NT Server 3.5's 
ability to interact 
with Novell's 
NetWare and 
other non-Micro- 
soft networks. 
The Gateway Ser- 
vice for NetWare 
within NT Server 
3.5 allows net- 
worked Windows 
for WorkGroups 
and DOS clients 
to access file and 
printer resources 
on NetWare- 
based LANs. 
With NWLink. NetWare clients 
can access applications such as 
Microsoft's SQL Server and 
SNA Server on an NT server 
without changing software; we 
found that the applications 
appear as if they were running 
on a NetWare server. NT Server 
3.5's Migration Tool for 
NetWare automatically popu- 
lates user accounts by copying 
files and account information — 
including user 
rights and permis- 
sions — from Net- 
Ware servers and 
converts them for 
use by NT Server 
3.5. The migration 
tool cannot read 
NetWare pass- 
words, however. 

For Wide Area 
Networking. TCP/ 
IP is as close to a 
corporate standard 
as exists today, and 
NT Server' 3.5 




POPULATE: Configuring user accounts for an 
NT Server-based network is as easy as 
setting addresses and length of access. 



offers the ability to allocate and 
administer addresses for client 
workstations. The use of the 
Dynamic Host Configuration 
Protocol allowed us to manage 
and distribute I P addresses for 
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From December 5 
through 12, ytxi 
can go on line to 
discuss 

Microsoft's new 
Windows NT 
Server, Version 
3 5, with reviewer 
Marii Jonllcas; and 
Mike Walsh and 
Biki Malik, product 
mangers for 
Windows NT 
Type GO EXEC at 
any CompuServe I 
prompt 



client nodes with- 
out actually con- 
figuring the work- 
stations. 

The Windows 
Internet Naming 
Service provided 
a dynamic mech- 
anism for host- 
name-to-IP ad- 
dress resolution 
that diminished 
broadcast mes- 
sage traffic and 
reduced depen- 
dency on static 
Domain Naming 
System tables, 
which require 
continual mainte- 
nance. 

In addition, 
NT Server 3.5 
now offers support for TCP/I P- 
bascd printers as well as file 
transfer protocol. By including 
SNAs DLC protocol, NT 
Server 3.5 can talk to main- 
frames via 3270 emulation. 
Macintosh users may be pleas- 
antly surprised to find a new icon 
on their desktop — a server with 
an NT flag logo, which will give 
them new connectivity options. 

NT Server 3.5 is more flexi- 
ble than its predecessor, giving 
users the choice of NetBEUI, 
SPX/IPX. or TCP/IP on start-up; 
Windows NT 3.1 loads Net- 
BEUI by default. 

Dial-in connections to a serv- 
er are accomplished through 
Microsoft's Remote Access 
Service. Each server can now 
Continues on page 38 
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Windows NT Server 

CONTINUED FROM PACE 37 

support up to 256 sessions, com- 
pared to 64 in Windows NT 3. 1 . 
The connection is transparent to 
the user, although operations will 
be slower, as phone lines are used 
for transmission. 

In terms of security. NT 
Server 3.5 is organized around 
the concept of domains, and 
security is maintained by a 
machine designated as a domain 
controller. File and directory 
rights are managed by the File 
Manager. The main addition to 
the security infrastructure in NT 
Server 3.5 is an account lockout 
feature, which will lock a user's 
account after a specified number 
of unsuccessful log-on attempts. 

In order to scale perfor- 
mance of a server to meet a com- 
pany's changing needs. NT 
Server 3.5 supports symmetrical 
multiprocessing for up to 4 
CPUs out of the box. While 32 
CPUs is the design limit of the 
operating system, this will only 
be available through an inde- 
pendent software vendor. NT 
Server 3.5 can accomodate 
CPUs from Digital, Intel, and 
MIPS. Like OS/2, NT Server 3.5 
can execute multiple threads, 
which spreads execution more 
efficiently over multiple proces- 
sors. The operating system now 
takes care of scheduling, as well 
as the coordination of asynchro- 
nous I/O operations, so that the 
system is not held up by process- 
es waiting on slower resources. 

PERFORMANCE RESULTS 

We configured a 66-MHz 
Pentium-equipped Compaq 
ProLiant 20(X) server with sever- 
al network operating systems 
and ran the ServerBench 1.1 test 
on a network of 60 PCs. We 
found that in single-processor 
configuration, NT Server 3.5 
gave maximum throughput of 
10.3 transactions per second 
(TPS) at four workstations, 4 
percent more than Windows NT 
3.1 and 20 percent more than 
SCO Unix. In dual-CPU config- 
uration, it gave a maximum 
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throughput of 16.6 TPS at a load 
of eight clients, an improvement 
of 61 percent over its single- 
CPU performance. This level of 
throughput represented a 6 per- 
cent performance boost over 
Windows NT 3. 1 and a 57 per- 
cent gain over SCO Unix. 

By charging for NT Server 
3.5 on a per-server and per-client 
basis, Microsoft sets the pricing 
pace as well. Each server costs 
$699, a single-client license costs 
$39.95, and discounted multiple- 
license packs are available. A 
100-node, single-server NT 
Server LAN will cost $3,544, 
while a similar setup based on 
NetWare, Version 4.02, would 
cost $8,795; with two or more 
servers, the savings increase. 

Overall, as a 32-bit preemp- 
tive multitasking operating sys- 
tem with multiprocessor capa- 
bility. NT Server 3.5 is a serious 
competitor against Unix net- 
work operating systems. The 
package excels in setup, presents 
an easier administrative inter- 
face, and is outfitted with a 




enchmark Tests: Microsoft 
y ^ Windows NT Server 3.5 

Unix on our tests. Adding the second 
CPU to NT Server 3.5 Increased 
throughput by about 60 percent 

We used a set of tests from Server- 
Bench 1 1 with a 60-workstation network 
and a Compaq ProLiant 2000 server. 



prmT-ii Microsoft Windows NT Ser- 
ver, Version 3.5, outper- 
formed its predecessor, Windows NT 
3.1, by only a small margin in single- 
and dual-processor configurations, 
but It did quite a bit better than SCO 

i 

I" 

i 











Dual-CPU NT Sacvar 3.S— y^^^ 






Oual-CPU NT 3.1 - 
— Singl».CPU NT S.rv«r 3.5 Oual-CPU SCO Uni 





2 8 
1 







Singla-CPU NT 3.1 






SIngla-CPU 1 


SCO Unla — / 











































































Numbtr ol cHaalt 



group of excellent performance- 
tuning tools. Its closest competi- 
tor in terms of administrative 
ease is IBM's AIX Unix operat- 
ing system with its SMIT win- 
dows-based administration tool. 

NetWare and Unix are 
strongly established network 
operating systems. NT Server 
3.5. however, is a viable com- 



petitor in terms of features, per- 
formance, and price. 
► Microsoft Windows NT 
Server 3.5. List price: $699; 
client license, $39.95. Requires: 
16MB RAM, UOMB hard disk 
space. Microsoft Corp., Red- 
mond, Washington; 800-426- 
9400, 206-882-8080. 

Circle -/.If on reader service card 



■ Scanners 



Two of a Kind Scanners Move Words 
And Images from Page to PC 



BY ALFRED POOR 



With price tags of under $600, 
the most recent flatbed scanners 
from Canon and Hewlett- 
Packard are intended to attract 
buyers who might otherwise use 
hand-held scanners. Based 
on the same Canon 300- 
dot-per-inch engine, the 
HP ScanJet 3p and Canon 
IX-301() scanners use SCSI 
interfaces to produce high- 
quality 256-gray-scale 
images. Each of these 8-bit 
scanners includes optical 
character recognition 
(OCR), image-editing soft- 
ware, andean — along with SPEED: 
a suitable printer — function ner ih 
as a convenience copier. — 
Both models also feature an 
optional paper feeder, so they 
can serve as the basis of an 
office's digital archiving system. 



In spite of all these similari- 
ties, however, each scanner will 
appeal to a different buyer. The 
ScanJet 3p is faster and can do 
more automatically. The IX- 
3010, on the other hand, gives the 
user a greater degree of control. 




The HP ScanJet 3p is a fast scan 
at offers many automatic feature. 

HP SCANJET 3P 

The focus of the ScanJet 3p is on 
ease of use, and its Twain-com- 
pliant driver makes it a snap to 



configure and use within a vari- 
ety of Windows applications. 

Setup is simple: The scanner 
carriage locks and unlocks with 
the twist of a penny. The SCSI 
interface is easy to configure 
( and comes with a convenient 6- 
foot cable), and you get an 
external terminator for the 
scanner. 

The included Picture- 
Scan software is accessible 
through the Twain driver, 
and provides automatic 
control of scan settings. 
The software can also auto- 
matically fmd the image on 
the 8.5- by 1 1 .7-inch scan 
bed by using a prescan; the 
image s edge is located 
— either by a rectangle or a 
lasso mark. You can organize 
images as thumbnail views with 
the included PicturePlace soft- 
ware, which also includes an edi- 
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tor that lets you perform minor 
alterations to the image. The 
editor has a straight-edge tool, 
which we found useful for quick- 
ly changing the alignment of an 
image that was scanned at an 
angle. 

The ScanJet 3p includes a 
copy utility that turns the scan- 
ner and your printer into the 
equivalent of a photocopier, 
complete with brightness con- 
trols, enlargement and reduction 
adjustments, and multiple-copy 
capability. 

Calera's WordScan OCR 
program is included with the 
ScanJet 3p and. along with HP's 
AccuPage technology, it im- 
proves both the speed and accu- 
racy of OCR. Within the pack- 
age, you can adjust contrast and 
other settings — further improv- 
ing the accuracy of scanned doc- 
uments. 

The ScanJet 3p was blazingly 
fast, managing to scan a 5- by 7- 
inch photograph at 300 dpi in 
just 12 seconds. The 
scanner's 300-dpi 
optical resolution 
can be enhanced to 
1,200 dpi. On our 
test scans, there was 
an occasional ten- 
dency to produce 
jagged edges when 
the image was print- 
ed on a continuous- 
tone printer; print- 
ing the image in 
half-tone mode im- 
proved image quali- 
ty. We found that 
the HP's automatic settings not 
only produced fast scans but 
excellent image quality, as well. 

The HP ScanJet 3p is an easy 
way to get text and graphics off 
paper and into your computer. 

CANIN IX-1010 

The emphasis of the Canon IX- 
3010 scanner is on control. While 
the model requires more of your 
time and effort to use than the 
ScanJet 3p. it rewards you with 
greater flexibility. 

Installation is. again, rather 
simple, though the 3-foot SCSI 
cable could prove a hindrance 
for some users. Also, the SCSI 



terminator goes between the 
cable and the scanner, which is 
unusual but well-documented in 
the instructions. You have con- 
trol over the scanning settings 
through the unit's Twain mod- 
ule: Contrast, brightness, gam- 
ma settings, and resolution are 
adjustable, but you don't get the 
same level of automatic settings 
as you do with the HP. 

We found the Canon's scan- 
ning module to be awkward. If 
you cancel a scan, for example, 
the module closes and returns 
you to your application. Fur- 
thermore, if you select an area to 
be scanned and then use the 
scanning module's Zoom fea- 
ture, the selection setting is lost 
and you have to repeat your 
selection. If you don't make a 
selection before Zooming, how- 
ever, you get an error message. 

The Caere OmniScan OCR 
software can be called from 
within a Microsoft Windows- 
based word processing program. 




eWTML The Canon lX-3010 scanner 
gives you a lot of control over your 

images. 



Also included with the scanner is 
Caere's PageKeeper Portfolio 
document-management pro- 
gram, which allows you to search 
for scanned documents in a data- 
base. The IX-3010 also includes 
Image Assistant, which is a more 
sophisticated image editor than 
the one provided with the 
ScanJet 3p. Image Assistant pro- 
vides more complex Alters and 
editing functions. 

The Canon scanner was con- 
siderably slower than the HP on 
our tests. It took 36 seconds to 
scan the same 5- by 7-inch pho- 
tograph at 300 dpi. And while 
the IX-3010 does offer higher 




Ending the Paper Chase 

Scanners may help you dispense with paper di>cuments. but 
how do you find the digitized image of that memo or invoice 
your job depends on? RH 
LaserFiche. a $49.'> pro- 
gram from Compulink 
Management (310-212- 
5465). can handle the 
entire process for you. 
from scanning and OCR 
to filing and retrieval. 

The Windows pro- 
gram comes in several 
versions, including a 
standalone product and a 
client-server version for 
NetWare. The package 
lets you scan mullipage — i 

documents and store the images in a database: you can assign 
keywords for various categories to aid in retrieval. The search 
engine supports a range of features, include a "fuzzy " search 
mode. TTie program can be used to perform OCR on the doc- 
uments, and it gives you the option of indexing the text so you 
can search the contents of the documents, as well. 

The version we tested had its own OCR module, but by 
the time you read this, the package will include Calera's 
WordScan Plus OCR engine. Compulink intends to add sup- 
port for gray-scale (and eventually color) images, plus import 
and export support for Microsoft Word for Windows and 
WordPerfect for Windows document files. — AP 



■a 



FIND: LaserFichc's search 
engine displays a document in 
both graphics and text forms. 



resolutions than the ScanJet, 
these exacted a performance 
penalty: the same image took 
1 36 seconds to scan at 600 dpi, 
and 424 seconds at 1 ,200 dpi. 

On a continuous-tone print- 
er, the scanned images were 
noticeably smoother than the 
ScanJet 3p's. Yet the Canon's 
default settings did not produce 
images as good as those created 
by the HP's automatic exposure. 

Both scanners come with 
extensive warranties. For the 
IX-3010 scanner. Canon in- 
cludes a two-year warranty with 
Instant Exchange overnight 
exchange service, plus toll-free 
technical support, fax-back 
information, and on-line techni- 
cal information. HP backs its 
ScanJet 3p scanner with a one- 
year parts and labor warranty, 
including HP Express Exchange 
for overnight replacement. The 
company also provides toll-free 
access to recorded and fax-back 



support materials, and free (toll 
call) access to technicians during 
the warranty period. 

If you're looking for a more 
sophisticated package that gives 
you greater control, the Canon 
scanner, which could be available 
for as little as $400, is a better 
value. But the HP scanner offers 
more automatic image process- 
ing and faster scans. Which you 
decide on will depend as much on 
your wallet as your patience. 

► HP ScanJet 3p. List Price: 
S5W; automatic document 
feeder, $239. Hewlett-Packard 
Co., Direct Marketing Organ- 
ization, Santa Clara, Califor- 
nia; 208-396-2551. 

Circle 4.^6 on reader serx ice card 

► Canon IX-3010. List Price: 
5569; automatic sheet feeder, 
$349. Canon Computer Sys- 
tems Inc., Co5fa Mesa, Cali- 
fornia; 800-848-4123, 714-438- 
3000. 

Circle 4.17 on reader service card 
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■ Image-Editing Add-ins 

KPT: Essential Image 
[uipment 



Eqi 



BY JEFF MACE 



Kais Power Tools (KPT). 
Version 2.0. might be the easiest 
way to design that particular 
special effect, texture, or gradi- 
ent you're looking for. This $ I W 
program packs a powerful 
image-editing punch and is truly 
a "must have" utility for anyone 
doing serious photo illustration 
or design work. 

Because of its popularity. 
KPT is now supported by a wide 
range of image-editing packages, 
such as Adobe's PhotoShop. 
Corel's PhotoPaint. Deneba 
Software's Canvas. Fractal 
Design's Painter, and Micro- 
grafx's Picture Publisher. KPT 
can be used with any application 
that supports the Adobe plug-in 
standard. 

Anyone who uses scanned 
images for business graphics, 
presentations, or newsletters will 
be impres-sed by KPT's Sharpen 
Intensity filter. In testing, we 
found that this valuable single- 
pass filter brings images to life 
better than the standard sharpen 
filters that come with image- 
editing packages. Color prtxiuc- 
tion professionals who convert 
images between RGB and 
CMYK color modes will find 
this Alter an essential feature. 

KPT now boasts many new 
image-manipulation filters that 
produce astounding effects. One 
of most interesting is Vortex 
Tiling, which distributes an array 
of the image in kaleidoscopic 
spirals. 

Several of KPT's compo- 
nents have undergone needed 
u.ser interface overhauls, includ- 
ing the Gradient Designer. 
Gradient Designer on Paths. 
Fractal Explorer, and Texture 
Explorer. The new interfaces 
may look intimidating — even 
radical at first — but they're well 
documented and work like a 
charm after some experimenta- 



tion and experience. 
Unfortunately, the stan- 
dard Windows fly-out 
menus tend to look a lit- 
tle out of place. 

Many new features 
offer greater control. In 
the Texture Explorer, 
we found that the action 
buttons, which are nor- 
mally blended into the 
backgrt)und. become — — 
highlighted for easy recognition 
as the mouse passes over them. 
You can also open the Gradient 
Designer while you're working 
in either the Texture or Fractal 




CREATIVE POWER: By t\ t>rkinf( with popular image 
cdilint; pr(>i;ram.\. Kai's Power Tools lets you 
create just about any design you can imaf^ine. 



lixplorer modules. Since the 
Gradient Designer is directly 
coupled to these modules and 
represents the current color 
scheme, vou can now work 



directly in CMYK color 
space: this can stream- 
line work on a compli- 
cated image. We found 
that the ability to pre- 
view the effect is also a 
welcome new feature. 

With Version 2.0. 
Kai's Power Tools has 
become an even greater 
asset to image editors 
and designers. 
► Kai's Power Tools, 
Version 2.0. List price: 
Requires: 4MB 
RAM. 3MB hard disk 
space. Microsoft Win- 
d(>ws 3. 1 or later, an 
— — imane-editin^ program 
thai supports Adobe 's plug-in 
standard. HSC Software Corp., 
Carpinteria. California; 805- 
566-6200; fax, 805-566-6385. 

( in le V.?.^ ml muter seryn r ninl 



■ Scanners 

StudioScan II: Agfa Goes Mainstream 



BY LORI GRUNIN 



Agfa's presence in the scanner 
market has tended to be concen- 
tratcd on the Macintosh plat- 
form and geared to the rigors 
and quality requirements of ser- 
vice bureaus and pre-press oper- 
ations. With its StudioScan II. 
however. Agfa is taking aim at 
the mainstream PC user. 

The StudioScan U s estimat- 
ed street price of $995 is compa- 
rable to the price tags of the 




SCAN: Agfa is reaching for a mainstream 
market w ith its .StudioScan 11. 



Canon IX-4015 and the HP 
ScanJet lie. When comparing 
these 4(X)-dot-per-inch scanners, 
however, bear in mind that Agfa 
does not include a SCSI adapter 



with its StudioScan II. Setting 
the unit up with an Adaptec 
SCSI card went smoothly, and 
the package produced satisfac- 
tory results. Although Agfa 
claims 30-bit color depth for the 
StudioScan 1 1, it's really a 24-bit 
scanner that uses three 10-bit 
analog-to-digital converters: 
scan quality is slightly better 
than a 24-bit scanner. 

The excellent Twain driver 
offers a broad selection of con- 
trols, including batch scanning, 
highlight and shadow 
point settings, and half- 
tone parameters. You 
can set the Dmax and 
Dmin (a dark-to-light 
optical density range) for 
the scan target. While 
this flexibility is likely to 
be welcomed by high- 
end users, it is a feature 
that may be beyond most 
mainstream users. Fur- 
thermore, the software 
documentation may be 
confusing to PC users — not only 
because it's written for both the 
Mac and PC. but also because it 
covers a wide variety of scanners. 
The automatic settings work 



fairly well, but there's no way to 
create an input-output calibra- 
tion for quick scans, as you can 
with most scanners at this end of 
the market. And Agfa's quick- 
and-dirty scan program. Foto- 
Snap. won't help. The unit does 
come with FotoTune Light, a ver- 
sion of Agfa's color-management 
system, but this software has only 
a small selection of supported 
devices. Adobe Photoshop LE 
also ships with the scanner. 

Options include an automatic 
document feeder and a trans- 
parency adapter: the unit can 
handle pages up to legal size or 
transparencies up to S by 1 0 inch- 
es. With a dynamic range of 2.4D, 
though, the StudioScan II isn't 
really suited for scanning trans- 
parencies or slides, which require 
an optical density of at least 3.()D. 

The StudioScan II is a system 
aimed speciflcally at mainstream 
PC users, yet it remains faithful 
to Agfa's roots. 

^ StudioScan II. Estimated 
street price: 5^^. Requires: 
SCSI adapter Agfa. Wilmington, 
Massachusetts: 800-685-4271, 
5(>8-658-56(H): fax. 508-658-4193. 

Cin ir -I.U on reaJrr jcniVr cant 
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REVEAL'S 
HEAVYWEIGHT 



IS lit stereo • Irue Hmmt • Voice RecDgnilion aU/XIMTUM 



MULTIMEDIIj^n 





JUST WON THE TITLE. 



In their annual review of multimedia kits last October, PC Magazine 
named Reveal's'" Quantum''-' as Editors' Choice. 

"Quantity was not achieved at the expense of quality,'' they said. 

That's exactly what Reveal'" had in mind when they gave the 
Quantum'" /c;m'-y/v'£' popular multimedia titles. A 16-bit wavetable 
synthesis sound card. Booming 80-watt speakers. A double-speed 
CD-ROM drive. Voice recognition software with voice-control 
microphone. Valuable extras like a deluxe joystick, even padded stereo 
headphones. And best of all, a lightweight price. 

So if you're looking for a killer multimedia kit, punch the number 
below. Score yourself a knockout. 



Only $539 from... 



Insight 



mm, 

Reveal Quantum 



m* 927-8830 

Your Direct Source 



prices and availability subject to change wittKXjl notice Wofry-Free Guarantee and t year warranty may have some restrictions Shipping is not refundable All trademarks are the property of their respective owners. 
Typograptiic errors are subfect to correction Photos may not represent actual product © 12/94 Insight Direct. Inc 1912 West 4th Street, TempeAZ 86281 602/902-1000 FAX 602/902-1180 Toll Free 80ft 377-3000 renal 
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■ Anti-Virus 

VirusScan 2.1 Eases 
PC Immunization 



BY NEIL RUBENKING 

McAfee's VirusScan has long 
been a dependable DOS-based 
anti-virus package, and with 
Version 2.1. the $129.99 pro- 
gram extends into Windows ter- 
ritory with a new interface that 
greatly simplifies its operation. 
However, you can still operate 
VirusScan entirely from the 
DOS command prompt — a 
necessity to recover from an 
actual virus infection. 

With this version, McAfee 
has integrated the program's 
familiar Clean utility into 
VirusScan's DOS-based Scan 
and Windows-based WScan sec- 
tions. The result is that in a sin- 
gle operation, you can scan for 
viruses and clean up any infec- 
tions that might be found or 
delete those files that couldn't be 
disinfected. However, Virus- 
Scan emphasizes detection over 
disinfection. In testing, it was 
able to find most of the sample 
viruses we used, but once it had 
detected them, VirusScan was 
unable to disinfect many. 

To detect insidious encrypt- 
ed and polymorphic viruses, 
VirusScan uses several detection 
techniques, including disassem- 
bly and simulated execution, sig- 
nature checking, and file valida- 
tion. Virus detection data is 
maintained separately from the 
scanning engine, making it easi- 
er to update the database with 
new virus patterns. The package 
includes Software Express, a 
communications program to 
download updated virus infor- 
mation from McAfee's bulletin 
board. 

VirusScan also runs more 
efficiently. The combined scan- 
and-clean routine is much faster 
than previous releases, although 
you can expect the Windows 
version to run a little slower than 
its DOS counterpart. And 
VShield — an active TSR moni- 
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tor that checks every program 
before allowing it to run — can 
now operate in extended memo- 
ry to save precious conventional 
memory. We ran VShield and 
tried to decompress a com- 
pressed .ZIP file containing a 
dozen viruses; VShield caught 
all but one during decompres- 
sion. VirusScan's VShield can 
also optionally detect polymor- 
phic viruses, but we found that 
this feature cannot be used when 
checking executable files. 

VirusScan's virus catalog 
module is extensive, listing thou- 
sands of viruses, but fails to dis- 



play behavioral 
details for more 
than 100 of them. 
Don't be alarmed; 
the virus detection 
code has access to 
all the necessary 
details, and the list 
used for display 
purposes is gradu- 
ally being com- 
pleted. 

VirusScan 2.1 
is a modern Win- 
dows program, 
and it has user- 
friendly features 
such as drag-and- 
drop, toolbars, and 
tabbed dialog boxes, but its inter- 
face is clearly a first attempt. The 
tabbed configuration dialog can 
take forever to change pages, for 
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WINDOWS DISINFECTANT: 

VirusScan 2.1 has a 
modern Windows inter- 
face complete with 
toolbar and multipage 
dialog boxes. 



may confuse you 
with its display- 
only check boxes. 
Nonetheless, the 
program's menu- 
based interface 
does succeed in 
taming the unruly 
horde of com- 
mand-line switch- 
es while retaining 
VirusScan's un- 
questioned integ- 
rity. 

^ VirusScan, 
2.1. List price: 
$129.99; site- 
license available. 
Requires: 1MB 
RAM, Microsoft Windows 3.1 or 
later. McAfee Inc., Santa Clara, 
California: 408-988-3832; fax, 
408-970-9727. 



example, and the virus list dialog Circle 428 on reader service card 



■ iVIapping 

Maplnfo: Geo-Centric Data 



BY BRUCE BROWN 



If raw numbers on a spreadsheet 
don't adequately show the rela- 
tionship between sales perfor- 
mance and your company's differ- 
ent regions, or can't show how far 
your customers have to travel for 
service, you may be a good 
prospect for Maplnfo 
Corp.'s $1,295 desktop 
mapping program, Map- 
Info 3.0 for Windows. 
This geo-centric data- 
integration and analysis 
tool is the most complete 
mapping program we've 
seen, as well as the best 
for organizing and pre- 
senting geographical 
data. 

With Maplnfo for 
Windows, you can display 
data by color-coding sales 
regions to show who is 
buying what, or you can place 
small pie charts to show income 
distribution by county. The pre- 
sentation possibilities are nearly 
limitless. Maplnfo lets you zoom 
in and out to show different levels 
of detail, as well as create and 
position labels and graphics in a 



separate, editable, cosmetic 
layer. 

You can use your own data 
with Maplnfo, as well as option- 
al geographic, political, and 
demographic data sets. The pro- 
gram lets you create maps in its 
own file format or by using data 
from dBASE files.MapInfo can 




SEARCH: Maplnfo's Browser window can be 
used to display data within selected areas. 



read delimited ASCII; Lotus 
1-2-3, Release 3.0; and Microsoft 
Excel 4.0; and it can import the 
most popular raster graphics file 
formats. Programmers can auto- 
mate Maplnfo applications with 
the MapBasic Development 
Environment for Windows, 



which is available for $795. 

With SQL query support 
built-in, Maplnfo lets you create 
a browser window to pull in data 
from multiple files; open files, 
views, graphics, and queries can 
be saved as workspace files for 
easy future reference. 

Maplnfo one-ups the current 
slew of street map and route- 
planning programs by graphical- 
ly representing geographic infor- 
mation from a variety of sources. 
The program is used by 
such institutions as the 
Federal Emergency Man- 
agement Agency, the New 
York City Police Depart- 
ment, and Fidelity In- 
vestments, but with its 
Windows interface and 
data integration tools, 
Maplnfo 3.0 for Windows 
is just as appropriate for 
smaller organizations that 
need to track and present 
location-specific data. 
► Maplnfo 3.0 for Win- 
^— dows. List price: 57,295; 
upgrade, $299. Requires: 4MB 
RAM (8MB recommended), 
4.5MB hard disk space, Mic- 
rosoft Windows 3.1 or later. 
Maplnfo Corp., Troy, New 
York; 800-327-8627. 518-285- 
6000; fax, 518-285 6060. 
Circle 427 on reader service card 
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Communications 



software for peopie witii 
left brains, rigiit brains 
and no brains. 




LEFT BRAINS 

love the logic of our Internet Helper 
vs. complicated commands like 
albert.einstein<§>p4.f3n2.zl.fidonet.or^ . 



FAXED WITH CROSSFAX FAXED WITH WINFAX 



RIGHT BRAINS 

love the graphic integrity 
of CrossFax vs. other faxes. 




NO BRAINS 

is what it takes 
to use it. 



The average human being uses less than 10% of their brain in a lifetime. Which is why our 
comm software is so easy to comm with. Cros^Iklk' and CrossFax" for Windows. Order before 
March 1, 1995, and we'll let you trade up from any competitive product for Just $69. We 11 

also throw in a $10 CompuServe' usage credit. Just think, you can get all this and the worlds 
most award-winning Windows comm software ever. Now that's what wed call a no brainer. 

FOR MORE INFORMATION ON CROSSTALK AND CROSSFAX CALL 800-348-3221 X77A 
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Electronic Publishing 



InContext Makes SGML 
Documents as Easy as Paper 



BY JAMES KARNEY 



XSoffs $995 InContext 2.0 
answers a real need for an easy- 
to-use software package that 
takes advantage of the Standard 
GeneraMzed Markup Language 
(SGML) for producing electron- 
ic documents. 

InContext allows relative 
novices to create and edit SGML 
files much as they would with a 
traditional word processor, and 
makes the process of putting 
together an electronic document 
as easy as if it were printed on 
paper. 

SGML eases the movement 
of digital compound documents 
between different programs and 
computer systems, and has 
become the lingua franca of 
electronic publishing. It uses a 
tagging system to identify the 
structure and content of 
a document. Some of 
the entities that are 
already using SGML 
include the Air Tran- 
sport Association and 
the Environmental Pro- 
tection Agency; eventu- 
ally, SGML may 
become the preferred 
method for moving 
documents over the In- 
ternet. 

All of the rules for 
organizing and using ele- 
ments within a docu- 
ment are contained 
within a Document 
Type Defmition (DTD), 
which is an ASCII file 
that specifies the ele- 
ments of a document 
and the order in which 
they are to appear. The 
major obstacle to wide- 
spread implementation 
of SGML has been the 
lack of a simple editing 
tool. InContext goes 




from December 12 
through 16. you 
can go on-line to 
download a demo 
ofXSofis 
InContext or 
discuss the 
program with 
PCMagaiine 
reviewer James 
Karney, Robert 
Am. president and 
CEO, XSoft. David 
Turner. InContext 
product manager: 
and Bradlee 
Chang, general 
manager, 
publishing 
products. XSoft, 
Type 60 EXEC at 
any CompuServe i 
prompt. 



beyond meeting that 
need and now stands as 
the SGML program to 
beat. 

SPLIT PERSONALITY 

InContext has a dual- 
editing capability that 
letss users scan, modi- 
fy, and navigate within 
any SGML document. 
The designers of the 
program assume that 
users will have at least 
a general knowledge 
of how structured doc- 
uments are created 
and used, how the — 
SGML tags work, and what a 
DTD is. Despite good help and 
tutorial sections, InContext is a 
powerful tool that requires at 
least this base level of under- 
standing: without it you could get 
lost quickly. 

One of InContext s 
strengths is its easy-to- 
use interface, which has 
two distinct areas of 
focus: The Logical 
Editor controls the for- 
matting and flow of the 
elements that will be 
published in the SGML 
document, and the 
Content Editor is for 
the actual words and 
graphical elements. 
Together, these two 
editors control both the 
outline of what appears 
where and the specific 
characters and graphi- 
cal elements used. 
InContext includes the 
Adobe Acrobat Read- 
er, which enhances its 
ability to use electronic 
documents. 

The Logical Editor 
sits on the left side of the 
screen and displays the 
document structure 




PUBLISH: InContexl's interface allows editing of 
SGML documents and navigation among its 
various elements. 



based on the tags defined in the 
DTD. It is also used to add new 
elements or modify the structure 
of an SGML document file. Each 
element is listed on a separate 
line in a box. While there arc 
many similarities to a traditional 
word processor, you cannot just 
hit the return key to start a new 
paragraph: however, clicking on 
an element selects the related 
text and allows it to be edited. 

The right side of InContext 's 
screen contains the Content 
Editor, which is used to modify 
the actual text of your docu- 
ment. You can cut. copy, and 
paste among elements and other 
Windows applications. It offers 
spell- and grammar-checking, as 
well as a thesaurus. 

ADVANCED SGML TECHNIQUES 

InContext can handle some of 
SGML's more advanced tech- 
niques, such as the definition of 
attributes and creating entity 
references. While you are work- 
ing, the program displays infor- 
mation about elements, such as 
the type of data they contain and 
the relationship of each element 
to the whole document. This 
type of information is the stock- 
in-trade of advanced SGML 



work, and XSoft's InContext 
does a credible job of handling 
these important tasks. 

To give InContext a good 
workout, we imported several 
large SGML documents into the 
program. We were able to navi- 
gate through each one easily and 
found InContext an intuitive 
and straightforward 
way to modify just 
about every element. 
External figures creat- 
ed in Windows-based 
graphics programs 
such as CorelDRAW 
and Photo- shop were 
inserted using the 
Windows OLE func- 
tion. Clicking on the 
displayed image 
opened the parent 
program and allowed 
us access to the origi- 
nal file. 

SGML documents 
— do not actually contain 
non-ASCII elements; you can 
only draw on them from external 
sources defined in the DTD pro- 
tocol. This is a common limita- 
tion of basic SGML editing soft- 
ware, but InContext does an 
adequate — if awkward — job of 
handling it within Windows. For 
example, tables are handled 
using Microsoft Excel as an edi- 
tor. First, you place a table ele- 
ment within your document, 
then you click on the Content 
Editor. Excel opens, and you can 
modify the worksheet directly. 
The finished table is linked to 
your SGML document. 

All told, we found InContext 
a breath of fresh air. It is a flexi- 
ble SGML editor that values 
ease of use. If your organization 
is contemplating an SGML sys- 
tem. InContext is worthy of seri- 
ous consideration as a general- 
purpose editor. 

^ InContext 2.0. List price: 
5995. Requires: 8MB RAM, 
6MB disk space, Microsoft 
Windows 3.J or later; Excel 4.0 or 
later necessary for table editing. 
XSoft (A division of Xerox 
Corp.), Palo Alto, California; 
800-428-2995; 415-424-01 U; fax, 
415-813-7162. 
Circle 403 on reader service card 
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PrimavemProjectPlanner: 
Project management software 
thafssopowenul, 



Primsvera Pro)pci Planncf ISWDVI 
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Primavera Project Planner gives you unlimited ways to organize 
and format project information for better on-screen analysis and 
reporting. No other software uses Windows better for the project 
^^1^^^^ manager. Primavera takes full advantage of Windows functionality 
COMBMiBLE including drag and drop, Object Linking and Embedding, and more. 





Introducing the power to see every- 
thing more clearly. To understand 
what's happening. And to control every 
detail of the project. Primavera Project 
Planner for Windows'" is powerful new 
software, capable of handling the 
toughest projects, especially in a 
multiuser, multiple project 
environment. ^ 

persuasive, 

Now you can communicate clearly, 
dramatically and professionally with 
information-rich reports and graphics. 
Primavera makes it easy to get your 
point across whether you're talking in 
O the board room, the lab, the 
plant or on the job site. 

insightful, 

Primavera gives you unlimited ways 
to analyze your project. You can even 
organize and summarize by resources 
and WBS. You'll know the who, what, 
when, why and how much — and keep 
your project under control. 

youll wonder how 
you lived withoutit 



FREE! 

Primavera action video. 
CaU 1-800-42341245! 

Windows is a trademark of Microsoft Corporation 



Primavera for Windows will give you what 
project managers want most. Results. 
For more information, call 1-800-423-0245. 

PRIMAVERA 

How tlie ivorid says project mamgement 

Two Bala Plaza • Bala Cytiwyd, PA 19004 • USA 
(610) 667-8600 • FAX: (610) 667-7894 



CIRCLE 148 ON READER SERVICE CARD 



C> 



Fpst Looks 



Windows UUirUes 



Two UninstaUers That Help 
Clean Up After Windows 



BY DAVID HASKIN 



Windows applications are messy 
beasts, scattering Tiles and other 
flotsam throughout your hard 
disk. Landmark's Uninstall-it 
and IMSI's WinDelete cost less 
than $50 each and can reclaim 
wasted disk space by removing 
Windows applications and sys- 
tematically deleting scattered 
elements that applications leave 
behind. WinDelete is easier to 
use, but Uninstall-it more 
aggressively Hnds and eliminates 
the remains of applications. 

SEEK AND DESTROY 

Both programs installed fairly 
easily, but be warned: Win- 
Delete loads only from the 
Windows Program Manager, 
refusing to load from alternative 
shells such as PC Tools for 
Windows. Uninstall-it, however, 
works with The Norton Desktop 
and PC Tools for Windows, rec- 
ognizing folders created in those 
shells as program groups. 

After scanning your PC s 
hard disk, both products display 
lists of the programs they found 
and related items, such as 
DLLs, freestanding .INI 
files, and associations cre- 
ated by the application 
that are listed in your sys- 
tems WIN. INI. SYS- 
TEM. INI. and REG. 
DAT files. WinDelete 
lists program groups in 
the left window of a File 
Manager-like interface, 
showing specific applica- 
tions as subgroups. If you 
click on an application. 
WinDelete displays the 
files and other items relat- 
ed to the program in the 
right window. By contrast. 
Uninstall-it lists all applications 
and related items in a single win- 



cluttered interface. In either 
case, you highlight the specific 
files and items to delete or click 
on a button to automatically 
remove them. 

Besides a more self-evident 
interface, WinDelete also pro- 
vides a module for 
installing Windows pro- 
grams that tracks the 
location of program ele- 
ments, making it easier 
for WinDelete to com- 
pletely remove the pro- 
gram later on. However, 
we found that WinDelete 
occasionally neglected to 
delete files the applica- 
tion placed in Windows' 
directories. If you don't 
use WinDeletes installa- 
tion module, the program 
can be lackadaisical about 
finding items to uninstall. — > 
For example, it only suggests 
deleting .INI and other files in 
Windows' directories that have 
the identical filename as the pro- 
gram's primary executable file. 
I MSI considers this a safety fea- 
ture that prevents you from 
inadvertentlv deletinc DLLs or 



Word for Windows. Version 6.0. 
WinDelete did not delete the 
WINWORD6.INI file because 
the name of that file is different 
from the program's main exe- 
cutable file, WINWORD.EXE. 
Bv contrast. Uninstall-it svs- 





Uninstall-it examines your desktop 
groups and tells you which programs it can 
completely delete. 



dow, which makes for a more 
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.INI files shared with other pro- 
grams, but this approach can 
prove timid at times. For exam- 
ple, when removing Microsoft 



UPDATE: WinDelete's program installation 
module examines your system and tracks 
the files each program installs and alters. 



tematically examines executable 
files and DLLs in the applica- 
tion's subdirectory to find related 
files located in other directories. 
The program examines related 
DLLs found in other directories 
to determine whether they are 
shared by other applications, and 
keeps an internal list of 
commonly shared DLLs. 
If it finds a shared DLL or 
if the DLL is on the inter- 
nal list. Unin.stall-it recom- 
mends against deleting it. 

VIRTUAL DANDER 

The Uninstall-it method 
is not foolproof, howev- 
er, particularly if you use 
a virtual-desktop utility 
like the one included 
with PC Tools for 
Windows. This is because 
Uninstall-it looks only 
for DLLs shared by pro- 
grams on your current virtual 
desktop, not programs located 
on other virtual desktops. If a 
program sharing a DLL is on 



another virtual desktop and the 
name of the DLL isn't known to 
Uninstall-it. you will receive no 
cautions about deleting it. But 
Uninstall-it can back up these 
files in a compressed format 
before deletion, saving them 
from oblivion. 

Uninstall-it also does a good 
job of tracking down strays, such 
as WIN. INI sections and file 
associations that are unrelated 
to currently installed programs. 
However, it can t provide much 
information about the program 
to which the strays were related. 
Uninstall-it displays text 
strings from within the 
stray item, such as an 
internal REG. DAT entry. 
This, however, often isn't 
very descriptive. Missing 
from Uninstall-it is the 
ability — found in the com- 
peting Uninstaller, from 
MicroHelp — to locate 
unnecessary Windows 
system files. These could 
include font files or files 
needed only for running 
Windows in Standard 
mode. Such files may be 
"■— left over if you upgraded 
from Windows 7>.\ to Windows 
for Workgroups, which operates 
only in Enhanced mode. 

If simplicity is more impor- 
tant than thoroughness. Win- 
Delete is a safe choice that yields 
lots of disk space. However. 
Uninstall-it is much more adept 
at cleaning up after deleted 
Windows programs and helps 
ensure that unnecessary files and 
information don't steal precious 
hard disk space. 

^ UniastalMt Estimated sell- 
ing price: 5^/9. Requires: -/A/S 
RAM, Microsoft Windows 3.1 
or later. Landmark Research 
International Corp., Clearwater, 
Rorida; 800-683-6696, 813-443- 
1331; fax, 81 3-443-6603. 

Circle 42^ on reader service card 

^ WinDelete. List price: 
$49.95. Requires: 4MB RAM, 
2MB hard disk space, Micro- 
soft Windows 3.1 or later. 
IMSI. San Rafael, California; 
800-833-8082, 415-454-7101; 
fax, 415-454-8901. 
Circle 426 on reader sen ice card 
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Portables 



Subnotebooks from HP 
And ZEOS Raise Hopes 



BY BEN GOTTESMAN 
AND MELISSA J. PERENSON 

Without a doubt, the first sever- 
al generations of subnotebooks 
have yielded more disappoint- 
ments than pleasant surprises. 
Most were too heavy, had poor 
battery life, and could not keep 
up with their slightly larger note- 
book cousins. Two new subnote- 
books from Hewlett Packard 
and ZEOS, however, raise 
hopes once again. The HP 
OmniBook 600 is every bit as 
sleek as the original OmniBook. 
but adds a backlit passive-matrix 
color screen and the power of a 
75-MHz DX4 processor. 
By contrast, the ZEOS 
Meridian is built around a 
smaller screen, but pushes 
a subnotebook's abilities 
to new heights. 



MP OMNIBOOK 600 

The HP OmniBook has 
matured significantly since 
it was first introduced, but 
appears much as the origi- 
nal OmniBook did. Still 
present are the comfort- 
able, full-size keyboard 
and pop-out mouse, all 



All OmniBooks come with 
standard serial and parallel 
ports, an infrared port, and an 
external VGA port. An external 
3.5-inch floppy disk drive — an 
option on earlier OmniBooks — 
is now standard. 

The latest OmniBook pays a 
price for its improvements in 
terms of battery life. The sys- 
tem's nickel hydride batteries 
lasted just over 1 .5 hours on our 
WinDrain battery test, which 
presents a worst-case scenario of 
power use: The system is contin- 
uously in use and power conser- 
vation is turned off during test- 
ing. In actual usage, with HP's 




LIGHT LOAD: The OmniBook 600 
combines power and color in a 
3.9-poHnd package. 



masterpiece that minimizes 
compromises. 

ZEOS MERIDIAN 400 

The ZEOS Meridian 400 is a 
viable option for those users 
who want the pinnacle of sub- 
notebook performance and are 
willing to live with a few trade- 
offs. 

The $3,095 Meridian 4(KJ we 
tested came equipped with a 
DX4/1(X) processor, 8MB RAM. 
and a 35()MB hard disk. The sys- 
tem measures 10.2 by 7.8 by 1.7 
inches and weighs 4 pounds (it 
has a travel weight of 5.8 
pounds). The floppy disk drive is 
external. A conveniently placed 
button enables a sleep mode, 
which is especially useful con- 
sidering that the nickel hydride 
battery lasted for only 1 hour 22 
minutes on our WinDrain bat- 
tery test. 

The 256<olor passive-matrix 
display is a compromise as well. 
The screen isn't as crisp as it 
could be, and the 7.8-inch screen 
often seems cramped. Meridians 
with active-matrix and mono- 
chrome screens are also avail- 
able. 

You won't need to compro- 



hand, the TrucPoint pointing 
stick is imprecise and difficult to 
maneuver; its actuation buttons 
are awkwardly positioned, and it 
can be frustrating to use. 

The strength of the Meridian 
400 lies in its performance, 
which was comparable across 
the board to that of other 




HIGH PERFORMANCE: The ZEOS 
Meridian 400 packs a 100- 
MHz 486DX4 into a small, 
lighi case. 

DX4/100 units. The machine's 
Winstone 95 result surpassed 
other DX4/I00 subnotebooks 
and notebooks we tested. 

The Zeos Meridian 400 is a 
utilitarian machine for those 
seeking a combination of high 
performance and light weight. 
>■ HP OmniBook 600. Estima- 
ted street price: With DX4/75 
CPU, 16MB RAM. 170MB hard 
disk, 8.4-inch color display, 
$.1109. Hewlett-Packard Co., 
Santa Clara. California: 800-443- 
1254.503-757-2000. 

( in le 432 on reuiler sen'ict laril 

► ZEOS Meridian 400. List 

Price: With DX4/100 CPU, 
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■ Personal Information Management 

Expresso: The Fun Side of 
Organizing Your Life 



BY DAVID HASKIN 



Expresso Calendar and Address 
Book is a personal information 
manager (PIM) that purposely 
places fun and simplicity before 
power. While its PIM capabilities 
are fairly standard. Berkeley 
Systems, the company that put a 
bizarre twist on screen-saver 
software, has focused on integra- 
tion and appearance, making this 
$49 package fun and easy to use. 

E.\presso"s greatest drawing 
card is the way it interacts with 
Windows. The program places a 
special FlashBack icon in the 
title bar of other applications. 
When you click on this icon. 
Expresso instantly appears on- 
screen. When viewing Expresso. 
you can click on the FlashBack 
icon and turn Expresso's on- 
screen elements into your 
Windows wallpaper. This pre- 
sents your PI M information as a 
traditional desktop calendar, but 
no changes arc allowed unless 
you recall Expresso. You can 
return to your normal wallpaper 
by maximizing the Expresso 
icon. 

Adding information to Ex- 
presso's calendar, to-do list, or 
address book is simple. Rather 
than navigating dialog boxes, 
just click on the mcxlule and type 
the information in a text box. 
The calendar module assumes 
that if you start a text entry with 
a number, it refers to the time of 
day. This makes routine entries 
a one-click affair, and the ability 
to drag items from one module 
to another eliminates needless 
repetition. 

Changing a calendar entry 
for a meeting or conference call 
is accomplished by double-click- 
ing on it to display a dialog box. 
In that dialog box. you can 
schedule alarms and recurring 
meetings; you can also change 
meeting times and durations. 
Unfortunately, Expresso can t 



check for scheduling conflicts 

One of the most 
important features of 
Expresso that we found 
during testing was the 
programs to-do list, 
which lets you set both 
priorities and status icons, 
such as whether you dele- 
gated the item or whether 
it is in progress. You can 
sort the to-do list on the 
basis of priority, status, or 
due date, but Expresso's 
sorting capabilities stop 
there. You can't accom- 
plish more sophisticated 



sorting, such as listing items with 
a specific priority that are due on 
a specific day. 

The address book is straight- 
forward and functional, but not 
as power-packed as other PI Ms' 
address books. While Expresso 
can import delimited text files 
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CAMOUFLAGE: Expresso can blend into your 
Windows environment by turning its PIM 
elements into wallpaper. 



and data from a variety of entry- 
level PIMs. it can't import 
dB ASE or other database files. 
Also, there's no uninstall utility 
included. 

Expresso isn't for people 
who depend on powerful PIMs 
to run their lives. Rather, it's a 
well-priced program that 
is a fun and reasonably 
complete alternative for 
those who need only basic 
scheduling and list-keep- 
ing capabilities. 
^ Expresso Calendar and 
Address Book. List price: 
Requires: 4MB 
RAM, 8MB hard disk 
space. Microsoft Windows 
3.1 or later. Berkeley 
Systems Inc.. Berkeley. 
California; H(M)-344-554l, 
510-540-5535. 

Circle •IJ.I on reader service card 



■ PCMCIA 

PocketFile 260: Data to Go 



BY MARINO DELZOTTO 

Integral Peripherals has done 
more than break through the 
current PCMCIA hard disk 
capacity barrier with its Pocket- 
File 260 hard disk card. This 
26()MB Type III PCMCIA card 
can hold roughly 50 percent 
more data than the next-closest 
PCMCIA hard disk card, and its 
design helps to ensure that your 
data will be safe. The Pocket- 
File's estimated cost of $479 is a 
small price to pay for additional 
notebook storage capacity and 
security. 

Integral is revolutionizing the 
PCMCIA hard drive paradigm 
with its patented MicroGlide 
and dynamic head loading tech- 
nologies. MicroGlide technolo- 
gy uses polished media, allowing 
the heads to fly closer to the disk 
surface, which increases data 
density and thereby produces 
higher storage capacity. Dy- 
namic head loading parks the 
heads off the disk when they are 
not in use. giving the drive a 
shock-resistance level of 750g. 
Most disks park the head in the 
middle of the disk when the 



drive is not in use. thus increas- 
ing the chance of damaging the 
disk and losing data. 

In our testing of the two-disk, 
four-head PtKketFile 260. 
we found its performance 
to be on a par w ith other 
PCMCIA cards; data 
throughput using PC 
Bench. Version 9.0. and 
WinBench 95. Version 
1 .0, was 105 kilobytes per 
second under DOS and 
93.0 KBps under Win- 
dows. The only problem 
was that the card tended 
to heat up after pro- 
longed use. 

The PocketFile PCM- 
CIA disk can be used in 
conjunction with Inter- 
link and hard disk utili- — 
ties such as SmartDrive or 
Dcfrag. In essence, your note- 
book or desktop PC treats the 
card as if it were a native hard 
disk. The Integral PCMCIA 
hard disk comes with easy to 
install drivers and is compatible 
with most PCMCIA generic 
hard disk drivers. It loaded suc- 
cessfully and operated without 
any problems on several differ- 



ent notebook computers. One 
major drawback to this device, 
however, is its inability to be 
used with Windows' virtual 
memory. 

While more expensive than 
the typical notebook hard disk, 
the .Vounce. 260MB PocketFile 



OraiAOE: Integral's disk-on-a-card 
lets you increase your notebook 's 
storage capacity by 260MB. 



260 PCMCIA hard disk is an 
excellent way to give your data 
a home while you're on the 
road. 

>■ PocketFile 260. Estimated 

street price: $47*^. Requires: 

Type III PCMCIA slot. Integral 

Peripherals. Boidder. Colorado; 

800-333-mW. 303-449-HO(N;fax, 

303-449-H(m. 

Circle 424 on reader sen'ice card 
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■ Spreadsheets 

FuziCalc: For when the 
World Isnt Black and White 



BY STEVE ROSENTHAL 

Have you heard the joke about 
the statistician who drowned 
fording a river with an average 
depth of 3 feel? That type of 
unfortunate information level- 
ing probably won't happen to 
your spreadsheet calculations if 
you use FuziCalc. Version 1.5. 
Rather than limiting spread- 
sheet cell values to single num- 
bers, this $199 Windows spread- 
sheet works with a range of 
possible values, allowing Fuzi- 
Calc to deal with the gray areas 
of business forecasting. 

For example, if you're esti- 
mating next year's business 
income, you don't have to start 
with a single estimate: you can 
enter a range of possible sales 
values and prices. FuziCalc uses 
a belief graph that is carried 
through to all derived cells. To 
represent a fuzzy value, you can 
type in a single value and let the 
program provide a default range 
of plus or minus 10 percent, or 
you can enter an explicit range 
of values. Similarly, the program 
lets you select from five different 
belief graphs that describe your 
confidence in each outcome, 
including a triangle, a double 
peak, a tent shape, and two oth- 
ers; the default distribution is a 
triangle with its central value a 
belief value of I and its range 
endpoints a belief value of zero. 

As a spreadsheet, our experi- 
ence is that FuziCalc takes care 
of the basics but not much more. 
You can choose from 65 logical 
and arithmetic functions, along 
with 27 special fuzzy functions 
and a multitude of graphing 
styles. But we found that there 
are no macros, only SYLK 
importing (you have to convert 
Lotus .WKS and .WKl files), 
and very few automation fea- 
tures. FuziCalc does not supply 
an explicit consolidation func- 
tion, but you can open multiple 



spreadsheets using the Windows 
Multiple Document Interface 
(MDI) and create DDE links 
between individual cells. If 
you'd rather use a more sophis- 
ticated graphing package. Fuzi- 
Calc can act as a DDE source or 
client. 

The FuziCalc package in- 
cludes a 300-page manual that 
explains every detail of the pro- 
gram. However, there is no dis- 
cussion of fuzzy theory, and you 
won't find any guidance about 



when to use fuzzy 
numbers or what oper- 
ations can be applied 
to fuzzy numbers with- 
out losing meaning. In 
other words, unless 
you're well versed in 
number theory, you 
wouldn't want to do a 
lot of calcuations with- 
in FuziCalc. 

We found that 
FuziCalc is best used 
for quick analysis and 
presentation of real- 
world values. Even though it 
lacks many features found on 
more traditional spreadsheet 
programs, it is a useful tool when 
you can't reduce a value to a sin- 
gle number. 




fiUV AIEAS: FuziCalc works well in areas 
where you can 't reduce an estimate to a 
single number. 



>■ FuziCalc, Ver§ion 1.5. List 
Price. 5/99. Requires: 4MB 
RAM, Microsoft Windows 3.1 or 
later. FuziWare Inc.. Knoxville, 
Tennesee: 800-472-6183. 

Circle 429 on reader service card 



■ Portfolio Management 

FundPro Provides Answers 
For the Weary Investor 



BY CHRIS SHIPLEY 



What can an investor get for 
$249? A couple of shares in a 
blue chip company? A handful 
of shares of Wall Street's current 
favorite? On the other 
hand. $249 invested in 
FundPro for Windows— 
an information-packed 
mutual fund advisor with 
links to electronic quote 
updates — just might pay a 
better return. 

Be warned: This pro- 
gram isn't for investment 
wallflowers or the faint of 
heart. It's for active mutu- 
al fund investors — people 
who manage their own 
portfolios or retirement 
funds. FundPro provides 
megabytes of high-quality 
comparative data, analytic 
charts, and daily price updates 
on some 900 no-load and low- 
load mutual funds. 

To keep this data current. 
FundPro includes a communica- 
tions module that uses your PC's 
modem to dial into Manhattan 
Analytics' up-to-date mutual 
fund database. It is a useful fea- 
ture that makes getting the latest 



prices convenient. The program 
automatically updates the data- 
base to keep track of capital 
gains distributions — a potential 
headache for fund investors at 
tax time. The on-line informa- 




ANALYZE: Fund Pro's charts of historical and 
present-day data make fund performance 
graphically clear over time. 



tion costs $20 per month or $240 
per year. 

As jam-packed with histori- 
cal data as FundPro is. the clean 
interface and tutorial make the 
program a snap to use. Sure, you 
can get lost for hours in the data, 
charts, and analysis tools, but it's 
more likely you'll be spending 
your time exploring the many 
investment options, not trying to 



wade through a hard to under- 
stand program. FundPro always 
makes it clear where you are and 
what you can do next — if you're 
a knowledgeable investor. 

We found that the only thing 
FundPro lacks is background on 
the fund analysis techniques the 
program employs. This makes 
FundPro an inappropriate 
choice for new or casual in- 
vestors, who are likely to get lost 
■S| in the program's depth of 
information. They might 
be better served by an 
investment program like 
Reuter's Money Network, 
which provides an intro- 
duction to the world of 
mutual funds along with 
specific investment rec- 
ommendations. 

Active investors, on 
the other hand, will have a 
field day with FundPro, 
and may receive a pay- 
back larger than the pro- 
gram's $249 cost. 
— ^ FundPro for Windows, 
Version 3.0. List price: $249; on- 
line fimd updates, $20 per month. 
Requires: 4MB RAM, 15MB 
hard disk space, Microsoft 
Windows 3. 1 or later, 2,400-hps 
(or faster) modem for on-line 
updates. Manhattan Analytics 
Inc.. Manhattan Beach, Cali- 
fornia; 800-251-3863, 310-374- 
2142; fax, 310-374-3142. 
Circle 43.1 on reader service card 
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■ Personal Finance 



Quicken 4 for Windows: 
One-Stop Money Manager 



BY GREGG KEIZER 



Quicken 4 lor Windows 
the latest in Intuit s line of money 
managers, covers the gamut of 
personal Hnance functions from 
electronic bill-paying ;itul 
investment tracking to 
budget building and 
future cash forecasting. 
The only question that 
remains is how Quicken 
and the rest of Intuit will 
be integrated into the 
Microsoft software em- 
pire following the $1.5 bil- 
lion purchase. 

Along with the latest 
release of Quicken for 
DOS. Quicken for Win- 
dows comes in a variety 
of formats: the basic 
Quicken 4 for Windows, 
and Quicken Deluxe 4 for 
Windows ($59.99). which adds 
portions of Intuit s Home 
Companion. Each variation fea- 
tures a different mix of periph- 
eral tools and services, and the 
Windows versions come on 
either a CD-ROM or floppy 
disks. Even before you leave the 
store, you may be confused. 

SAME BASE, MORE VARIETY 

Fortunately, all of the versions 
share the same core and make 
basic check writing a breeze. 
Quicken hasn't deviated from its 
popular checkbook metaphor, 
but accounts are now grouped 
by file-folder-style tabs, so that a 
mouse click displays just the 
credit-card accounts, for 
instance. 

With its installation and 
interface changes. Quicken 4 
holds first-time users' hands 
more firmly. During setup. 
Quicken conducts an interview, 
asking questions and using the 
responses to build a financial 
profile. And HomeBase — a new 



menu that groups tools and tasks 
in broad categories such as Day- 
to-Day and Planning — can be 
used to launch the most com- 
mon financial chores. 

Quicken's budgeting, report- 
ine. and chartinc capabilities 
3Z 




FIMO: Quicken includes lahhed account 
groupings and one-click access to accounts 
from the checkbook or register. 



show some minor improvements 
in this latest release. You can 
now group budget categories 
into more general super-cate- 
gories — Dining and Groceries 
under the broader Food group, 
for instance. The forecasting 
function, though not strictly part 
of the budget process, uses its 
information to draw conclusions 
about future net worth and 
account balances. 

A new Snapshot displays as 
many as six miniature charts and 
reports simultaneously 
for an instant across- 
the-board look at your 
financial status. You 
can still drill down to 
the transaction level 
from reports and charts 
to view the underlying 
data, create a report 
from any transaction, 
and customize existing 
reports or charts. 

To keep track of 
your investment portfo- 
lio. Quicken can con- 



nect to Intuit s on-line financial 
service, which costs $2.95 per 
month for six updates. Ad- 
ditional updates are 50 cents 
each. You can still track multiple 
investment accounts and view 
yiHir holdings in the convenient 
— TT Portfolio window. Unlike 
MECA Software's Man- 
aging Your Money for 
Windows program, how- 
ever. Quicken doesn't let 
you set alarms at mini- 
mum and maximum price 
quotes. 

PLAN AND SAVE 

Quicken 4's most signifi- 
cant addition is the Tax 
Planner, a tax-liability 
estimator with a "what-if 
worksheet to flesh out 
various scenarios. While 
^— not quite as flexible or 
comprehensive as the tax plan- 
ning capabilities of Managing 
Your Money. Tax Planner 
shows a bottom-line tax bill. 
Quicken Deluxe adds Tax Link 
Assistant, which lets you make 
quick global changes to the rela- 
tionships between categories 
and specific IRS forms and 
schedules. This feature is helpful 
both lor reporting purposes and 
for preparing data prior to 
importing it into a tax prepara- 
tion program. 
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TAX PIAN: Quicken 's Tax Planner uses existing 
data to forecast your year-end liahilily. 



TAX CONNECTION 

Users of TurboTax (from Chip- 
soft, which was acquired by 
Intuit) may want to consider 
upgrading that package to 
Quicken 4 for Windows, since 
the two programs can now be 
dynamically linked from within 
the 1994 version of Intuit s 
TurboTax. 

Other extras include elec- 
tronic bill-paying through the 
CheckFree service, access to an 
electronic credit-card statement 
via a special VISA card (which 
now offers free downloadable 
statements) and an intriguing 
new savings goal planner that 
"hides" money you're saving for 
a major purchase. 

Even w ith all of its additions 
and enhancements. Quicken 4 
marks only evolutionary changes 
from the previous version. If 
you've already added Home 
Companion to Quicken 3 for 
Windows, for instance, you have 
the basic pieces of Quicken 4. Of 
the four variations. Quicken 4 
Deluxe for Windows on CD- 
ROM is the most compelling. Its 
multimedia financial advice and 
excellent mutual fund guide give 
it enough extra punch to justify 
its higher cost. 

It may not be a great step for- 
ward, but Quicken 4 for 
Windows still leads the way. 
Regardless of the name on the 
package — Intuit or Microsoft — 
this program remains the best 
all-around money manager for 
the PC. 

>■ Quicken 4 for Windows. 

Estimated street price: W. 
Requires: 4MB RAM. SMB 
hard disk space: for CD-ROM 
version: 8MB RAM. 
12MB hard disk space. 
Quicken Deluxe 4 for 
Windows. List price: 
S5^.W. Requires: 4MB 
RAM. 12MB hard disk 
space: for CD-ROM ver- 
sion: HMB RAM. 22MB 
hard disk space. A II pack - 
ages require Microsoft 
Windows 3.1 or later. 
Intuit Inc.. Menlo Park, 
California: 800-624-8742, 
415-322-0573. 
Circle 406 on reader ser\ ice card 
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NEWdBASES-OfdrDOS NEW dBASESJ) for Windows 




Highest database performance 

New dBASE ' 5.0 for DOS 
delivers sizzling performance, 
yet maintains full compati- 
bility with dBASE III PLUS" 
and dBASE IV.* Get your 
work done taster, vs ith new 32-bit support, SpeedFilters.'" 
and integrated Compiler. And it's network-ready, so 
dBASE for DOS and dBASE for Windows users can share 
data instantly."' 

More visual than ever 

New dBASE 5.0 lets you create powerful. Windows-like 
solutions visually. Use the new Form Designer with Quick 
Layout options and add built-in objects like push buttons, 
check boxes, pick lists, and more. 



Managing your data lust got easier 



dBASE 5.0 lor Windows lets you 
take your existing data, applica- 
tions, and knowledge effortlessly 
to the Windows environment. 
Powerful features like the dBASE 
Navigator and Catalog Window 
let you view, organize, and run all your tables, queries, 
forms, reports, and related files. The new Visual Query 
Designer and FormExpert" provide outstanding results. And 
SpeedMenus, ■ Object Inspector,* and Interactive Tutors." 
make it easy to be instantly productive in Windows, 
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Powerful developer's tools 

Build applications faster with the 
new Developer's Desktop IDE. 
Includes new Two-Way-Tools." 
Project Manager. Editor, integrated 
Compiler and Command Window. 
Plus, new event-handling and 
object-based models make programming faster 
and more reliable than ever. 



i95 



In Canada c»ll | .80O.461.3.':7 



Optimized for Windows, and Client/Server 

Superior tools and full object-oriented capabilities make it 
easy to create powerful applications. 
Unique Two-Way-Tools let you 
work interchangeably between your 
visual design and source code. 
You can use Windows resources 
and external components such as 
—DLLs, VBX. and dBASE custom 
controls. And when you're ready for 
Client/Server. dBASE for Windows 
makes it just as easy to use remote SQL data 
as local dBASE data. 

The Upsizing Company 



Windows 
•raft VmlM 

$19995 

1-800-336-6464, exl 0593 



Sec vtiur Jcatcr. <>r call loAas ! 



Hsi l-AX 1 -800-408-0001 
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Accounting 



BusinessWorks Brings You 
Closer to Your Customers 



BY ELLEN DEPASQUALE 

With over 100 enhancements 
that promote better integration 
and easier reporting, Business- 
Works, Version 9.0, solidifies 
Manzanita Software's place as 
the leader in the midrange 
accounting software market. The 
$995 package is a flexible ac- 
counting system aimed at mid- 
size companies trying to improve 
their bottom line while providing 
better customer service. 

Manzanita bridges the plat- 
form gap by releasing DOS and 
Windows versions simultane- 
ously. Both programs are based 
on modules for each accounting 
function, and are file compati- 
ble. Version 9.0 also utilizes a 
PC's expanded or extended 
memory to increase the speed of 
data access and searching. 

FOLLOW-UP REMINDERS 

By offering pop-up electronic 
notes for customers, vendors, 
inventory part numbers, and the 
like, BusinessWorks can per- 
form some of the functions of a 
contact manager. The primary 
purpose of these pop-up notes is 
to remind sales or accounting 
personnel to make customer fol- 
low-up calls. While this feature 
is not a replacement for a full- 
fledged contact manager, it can 
enhance customer service as 
well as alert different users of 
BusinessWorks to important 
customer information. 

Information comes out of 
BusinessWorks as easily as it 
flows in because of improve- 
ments to the package's reporting 
capabilities. The General 
Ledger module produces date- 
sensitive income statements, 
over any period, and is not limit- 
ed to monthly reports. The 
Accounts Payable module ben- 
efits from more detailed reports 
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that ease the bank rec- 
onciliation process. The 
Accounts Receivable 
module benefits from 
additional reporting fea- 
tures, such as a payment 
analysis of how long 
each customer has his- 
torically taken to pay 
their bills. 

Version 9.0 builds on 
BusinessWorks' out- 
standing Payroll module 
by offering warnings 
when employees exceed 
the allotted number of 
sick days or vacation 
days. The program also features 
better tracking and reporting of 
employee review dates. In addi- 
tion, Manzanita has improved 
BusinessWorks' direct-deposit 
handling so that it is now easier 
to start and stop the direct 
deposit of pay for any employee. 

The Inventory Control and 
Purchasing. Order Entry, and 
Job Costing modules are carried 
over to Version 9.0 from the pre- 
vious version, and each is inte- 
grated seamlessly with the other 
modules. For example, the 
Inventory module now offers a 
new transfer parts option that 
simulates multiple warehouses. 
This type of information is 
essential to correctly balancing 
inventory with sales. 

The Order Entry module can 
transform customer quotes into 
invoices without the need to re- 
enter the information; you can 
even generate quotes by copying 
them from one customer to 
another. Not only does this save 
time, it also promotes consistent 
quotes between salespeople. 

Finally, the Job Costing mod- 
ule almost runs by itself. Once 
the job has been set up, the nec- 
essary information from all 
other modules posts directly into 
Job Costing. Everything from 
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TRACK: By posting transactions as they occur, 
BusinessWorks keeps an up-to-date bank 
balance. 



employee salary and payroll 
overhead to accounts payable 
and accounts receivable transac- 
tions are included to estimate 
costs. 



STEP BY STEP 

Each of the modules has plain- 
English menu options, but if you 
need assistance, the manuals are 
logical and easy to understand; 
there are even screenshots for 
each menu item. A sample of 
each report produced by the 
module can be 
found in the back 
of the manual so 
that you can 
quickly choose 
the reports that 
include the infor- 
mation you need. 

BusinessWorks 
is an accrual- 
based account- 
ing system that 
posts transac- 
tions in real time. 
When a transac- 
tion is saved, it is 
immediately posted directly to 
the related journals, such as 
Accounts Payable, Cash 
Disbursements, and General 
Ledger. Opinions are mixed as 
to the benefits of real-time post- 



ing versus batch posting (where 
the transactions are held until a 
later posting time). The advan- 
tage to accrual posting is that 
your reports and bank balances 
are always up-to-date. The dis- 
advantage becomes apparent 
when you make a mistake: You 
may need to go through several 
steps to reverse or delete 
the transaction. 

Correcting errors is a 
fairly simple procedure. 
The General Ledger 
offers a Void Journal 
Entry feature. Voided 
entries will not appear on 
Trial Balance and Joiunal 
Detail reports unless you 
choose to include them, 
but they remain in the 
system for the accoun- 
tant's audit trail. 

About the only thing 
BusinessWorks cannot 
do is foreign currency 
transactions, a curious deficien- 
cy in this age of international 
business. 

BusinessWorks is a powerful 
and affordable accounting pro- 
gram for the midsize business. It 
offers enough flexibility and 
access to information to satisfy 
both the CEO and the CFO. 
> BusinessWorks, Version 
9.0. List price: $995; additional 
nodes, $395 each. Requires: 
4MB RAM (8MB recommend- 
ed), 5MB hard disk space per 
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BOILO: Order forms can be customized copies 
of existing documents, or they can be creat- 
ed entirely from scratch. 



module, Microsoft Windows 
3.1 or later. Manzanita Soft- 
ware, Roseville, California; 
800-447-5700, 916-791-7730; 
fax, 916-791-5525. 
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■ Simulation Software 

3D Landscape: PC Gardener 



BY DANIEL GROTTA AND 
SALLY WIENER GROTTA 

Corporate landscapcrs and sub- 
urban weekend warriors intent 
on sprucing up their surround- 
ings would be well advised to 
consult 3D Landscape. It's a 
simple $50 program available 
on CD-ROM and 3.5-inch flop- 
py disks that is excellent for 
planning almost any outdoor 
project. 

The 3D Landscape package 
allows users — both do-it- 



yourselfers and landscape pros — 
to draw property lines and posi- 
tion existing buildings, trees and 
other objects before starting to 
place plants, design a deck, or 
grade a driveway. By consulting 
3D Landscape s on-line how -to 
btx)k, you'll get plenty of help in 
choosing and placing the right 
flora, estimating costs, buying 
supplies, and using the right 
tools. You can then observe your 
project taking shape with a 
bird's-eye view that is rotatable. 
3D Landscape provides data 




HOW WILL YOUR GARDEN GROW: .W 

Landscape shims hiiw yimr 
^•arden will look in the future. 



on over 4()<) varieties of plants, 
bushes, and trees, including their 
si/e, how fast they grow, and 
whether they thrive in shade or 
direct sunlight. It even includes 
lists of manufacturers and ven- 
dors of specific supplies. By 



using the program's animated 
aging tool, you can see how 
everything will look during any 
month of the year or even 10,20, 
or 50 years hence. A shading 
tool shows you how shadows will 
look at any hour of the day. any 
day of the year. 

Before taking spade in hand, 
start up 3D Landscape. 
^ 3D Landscape. Estimated 
street price: $50. Requires: 4MB 
RAM. 15MB hard disk space 
{5MB hard disk space for CD- 
ROM installation), Microsoft 
Windows 3.1 or later. Books 
That Work, Palo Alto, Cali- 
fornia: HOO-242-4546, 415-843- 
4400. 
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■ Windows Applications 

Scientific WorkPlace: Where 
Words and Equations Meet 



BY BARRY SIMON 



TCI Software's $595 Scientific 
Workplace 2.0 combines a word 
processor and a mathematical 
scratch pad to handle the conflu- 
ence of words and complex 
equations. It is an excellent pro- 
gram for preparing scientific and 
technical pai^ers. 

Based on the Maple symbt)l- 
ic math engine. Scientific Work- 
Place uses natural symbol nota- 
tion for mathematical input. 
Most competing products build 
equations from a highly stylized 
language with strict rules of syn- 
tax. The Maple engine also 
solves ordinary differential equa- 
tions and can display both two- 
and three-dimensional graphs. 

The closest product to 
Scientific WorkPlace is Math- 
CAD, which also uses natural 
symbols for input. But Math- 
CAD is more suited for playing 
out mathematical what-if sce- 
narios: the inclusion of Scientific 
Word, a capable word processor, 
and extensive graphing capabili- 
ties make Scientific WorkPlace 
more attuned to the technical 
writer. 

We encountered a few disap- 
pointments while testing Sci- 



entific Workplace. You can edit 
only one document at a time, and 
the only undo is for deletions. 

MathCAD has long domi- 
nated the mathematical scratch 
pad market, but it now has a seri- 
ous competitor in Scientific 
Workplace. 

>■ Scientiric WorkPlace 2.0. List 
price: 55y5,' academic price. $4'J5: 




SOLVE: Scientific Word and Scientific Work- 
Place let you create and solve complicated 
mathematical expressions. 



upf^rade from 
Scientific Word, 
Version 1. 0 or 1.1, 
$199. Requires: 
SMB RAM. 30MB 
hard disk space, 
.Microsoft Win- 
dows 3.1 or later. 
TCI Software Re- 
search, Las Cru- 
ces. New Mexico; 
mi-H74-23H3. 505- 
522-4600: fax. 505- 
522-0116. 
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■ Speakers 

Wrap Yourself in Sound 



BY TIN ALBANO 



Without sound, multimedia com- 
puters are just PCs with CD- 
ROM drives. Most multimedia 
machines, however, come with 
low-powered speakers. With 
Sound Retrieval System (SRS) 
technology. Jazz Inc. hopes its 
$379.95 J-707S speakers bring 
multimedia computing into a new 
dimension filled with 3-D sound. 

SRS technology creates 
three-dimensional sound im- 
ages from standard stereo sig- 
nals. With SRS, the 14-watt- 
per-channel J-707s speakers 
produced a high-quality, true- 
to-lifc sound far better than that 
of the majority of high-end 



speakers we've heard. 

Though sound quality is 
important when choosing 
speakers, you should also 
take speaker design into 
consideration. This is where 
the J-707s speakers falter. 
The speakers are magneti- 
cally shielded so they won't 
upset and distort images on 
a PC's monitor, but they are ^— 
tiK) large to fit on your desk and 
the wotxl-grain finish seems out 
of place next to a PC. At present, 
the controls are all mounted on 
the back of one of the speakers, 
an inconvenience that Jazz says 
will be taken care of in the next 
crop of J-7()7s speakers. 

Overall, the sound quality of 




SURROUND SOUND: Jazz s J-707s 
speakers wrap multimedia applica- 
tions in 3-D sound. 



the J-7()7s speakers was good, 
but Jazz should consider making 
them blend better into a PC 
environment. 

► Jazz J-707s. List price: 
$379.95. Jazz Inc.. City of In- 
dustry, California; 818-336-2689; 
fa.x. 818-336-2489. 
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STATISTICAAW™ (for Windows) Complete Statistical Sys- 
tem with thousands of on-screen customizable, presentation-quality 
graphs fully integrated with all procedures ■ Complete Windows 31 
support, DDE, OLE, TT-fonls, multiple toolbars, right mouse button 
support ■ Unlimited numbers of dau-, results-, and graph-windows 
■ Inter-window integration: data, results, and graphs can be treated 
as objects and converted into one another in a number of ways ■ 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of; Exploratory techniques; multi- 
way tables with banners (presentation-quality reports); nonpara- 
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step- 
wise discriminant analysis; log-linear analysis; factor analysis; dus- 
ter analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability; survival analysis; time series modeling; forecast- 
ing; lags analysis; quality control; process analysis; experimental de- 
sign (with Taguchi); and much more ■ Manuals with comprehen- 
sive inuxxhictions to each procedure and examples ■ Hypertext- 
based Stats Advisor expert system ■ Extensive data management fa- 
cilities (spreadsheet with long formulas, block operations, ad- 
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming language) ■ Batch command 
language and macros also supported, "turn-key system" options ■ 
All output displayed in ScroUsheels"' (dynamic, customizable, pres- 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) ■ Extremely large analysis designs 
(e.g., correlation matrices up to 32,OOOx32,(X)0, unlimited ANOVA 
designs) ■ Megafile Manager with up to 32,0(X) variables (8 Mb) 
per record ■ Unlimited size of files; extended ("quadruple") preci- 
sion; unmatched speed ■ Exchanges data and graphs with other ap- 
plications via DDE or an extensive selection of file import/export fa- 
cilities ■ Hundreds of types of graphs, including categorized multi- 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs ■ Facilities to custom design new graphs and add 
them permanently to menu ■ On-screen graph customization with 
advanced drawing tools, interactive stretching and resizing of com- 
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con- 
trol for slides and printouts; unmatched speed of graph redraw ■ 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs ■ Extensive selection of tools for graphical exploration of 
data: fitting, smoothing, overiaying, spectral planes, projections, lay- 
ered compressions, marked subsets ■ Price $995. 

Quick STATISTICA/MT" (for Windows) A comprehen- 
sive selection of basic statistics and the full graphics capabilities of 
STATISnCA/w ■ Price $495. 

STATISTICA/DOS"' (for DOS) A STATKTlCA/w-compat- 
ible data analysis system ■ Price $795. 

Quick STATISTICA/DOS'" (for DOS) A subset of STA- 
TISnCA/Dos statistics and graphics ■ Price $295. 

Domestic sh/h $10 per product; 14-day money back guarantee. 
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STATISTICA/Mac~ (for Macintosh) A STATISTICA/W-compatible. 
comprehensiw dm analysis and graphics system designed for the Madntosb ■ 
Large selection of statistical methods fuUy integrated »ith preseniaiion-qiolity 
graphics (incl. EDA, mulliplots, a wide selection of interactively rotaiable 3D 
graphs; MacDraw-style tools) ■ Unlimited size of files ■ Full support for System 
7, incl. "Publish and Subscribe " ■ Price $695. 

Quick ST ATISTICA/Mac"- (forMadnlosh) AsubsetafSTATlS- 
TICAAtac: a comprehensive selection of basic statistics and the fuU graphics ca- 
pabilities of STATISTICA/Mk ■ Price $395. 



Look for us on all the major networks. 



Word about PCs from Hewlett-Packard is 
getting around, and ratings are soaring. 
According to a recent CRN/Gallup survey, 
"Use of HP desktops in Fortune 1000 
companies has doubled in the last year."' 

And with good reason. Our broad range of 
PCs not only meets users' expectations for 
power and ease of use, it also answers the 
needs of a network manager. With built-in 
features like on-board networking, ad\'anced 
security and asset tracking, HP PCs have 
what it takes to be top performers on 
virtually any network. And soon our 
expertise in network management will 
reach all the way to the desktop, as we 
continue to pioneer the development of 
DMI (Desktop Management Interface). 

Por more information or the name of your 
nearest HP dealer, call us today at 1-800- 
322-H PPC, Ext. 8567. And tune in to the 
network superstars. 



Give your other PCs something to look up to. 

If yoiAe connecting PCs to a network, 
scan this chart and you'll see it's time to hook up with HP 



STANQARO NETWORKING FEATURES 


HPVECTRA 
XM2PC 


HPVECTRA 
M2PC 


COMPAQ 1 
DESKPRO/XE ! 


Advanced Bus Architecture 


pa 


VL 






Integrated Networtung Interface 


32-bH 


16-btt 






Integrated, multiprotocol Boot-ROM 


X 


X 






ISA Plug-n-Play Compliant 


X 


X 


X 




Multilevel Security Features 


X 


X 


X 




Asset tracking 


X 


X 


X 




PC tattooing 


X 


X 


X 




Optional Desktop Management Software 


X 


X 






Bt-directional parallel port 


X 


X 


X 




Desktop Management Intertace (DMI)' 


X 


X 
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HP quality in 
value-priced PCs. 



'Intel 33-MHz 486SX, 
50 and «« A/Mc 486DX2, 
m)-MH: upgradable 
to Pritliitni Orrnth rr; 
Intel 60-MHz Pentium 

• Chip upgrades to higher 
petformarux 

*On-board accelerated 
local-bus video 

'210-MB hard drive' 

• 4-MB RAM, expandable 
to 64-MB 

• 512KB or 1MB of Video 
RAM standard A jr^ 

• ISA Hug-n-llay compliant 



High-performance 
network-ready PCs 
in a slimline package. 

'Intel 33-MHz 486SX, 
50- and 66-MHz 486DX2, 
upgradable to Pentium 
Overdrive 

• Optional 128- or 256-KB 
second level cache 

'210-MB, 14-ms Fast-IDE 
hard drive' 

' 32-bit Fast-IDE local-bus 
hard disk interface 

' 8-MB RAM, erpandable 
to 96-MB 

' Ultra VGA2 local-bus 
accelerated video 
supporting up to 
1280x 1024 resolutUm 



High-performance 

PCs for the 
CMmected oflBce. 



'Intel 33-MHz 486SX; 
50-atut 66-MHz 486DX2, 
100-MHz DX4. upgradable 
to Pentium Overdrive 

' Optional 128- or256-KB 
second level cache 

' Four mass storage shelves; 
four ezponsion slots 

'One available 32-bil 
VL-busslot 

'210-MB, 14-ms Fast-IDE 
hard drive' 

' 32-bit Fast-IDE local-bus 
hard disk interface 

' 8MB RAM, ezpandableto 
96-MB 



Exceptional 486 
performance for advanced 
business use. 



'Intel 50- and 66-MHz 
486DX2, 100-MHz DX4, 
upgradable to Pentium 
Overdrive 

' PCI architecture 

'Standard 256-KB second 
level write-back cache 

• Four mass storage shelves; 
four expansion slots 

' Two available 32-bU PCI 
expansion slots 

'210-MB, 14-ms Fast-IDE 
hard drive' 

'32-bit PCI IDE hard disk 
interface 



The ultimate PC for 
advanced business and 
technical applications. 

• Intel 90-MHz Pentium 
Processor 

' Secorul processor socket 
for MP Spec 1.1 multi- 
processing 

' Standard 256-KB second 
levei asj/TKh rorwus or burst 
asj/nchrorious u-rite-back 
cache 

' PCI architecture 

' Four rruiss storage sMves 
(three front accessible);five 
expansion slots 

'Tuv available 32-bit PCI 
expansion slots 

' 270-MB, 12-ms Fast SCSI-2 
hard drive' 




HPVectraVL2 

'Desktop Power Marw^ement 
'EPA Energy Star cenyied 

• Local bus Fast-IDE hard 
disk interface' 

' 1280x 1024 video 
resolution' 

• Optional 128- or 256-KB 
cache memory' 

• Free three-year limited 
warranty for parts and 
labor' 



HPVectraN2 



from 



%079' 



'1 MB of video RAM stand- 
ard, exparuUMe to 2 MB 

' Slimline package with tu-o 
mass storage shelves and 
three ISA slots 

' Optional integrated 
lOBase-T networking 

' Multilevel secu rity 

' EPA Energy Star certified 

' ISA Autocortfiguration 
utility (Plug-n-Play) 

' Integrated Desktop Martage- 
ment Interface ( DMI) ' 

• FYee three-year limited 
uxirranty for parts and 
tabor' 



from 

*1.379 



HPVectraM2 



tWmVGA2 local-bus 
accelerated video 
supporting up to 1280 
X 1024 resolution 

' Optional integrated 
lOBase-T networking 

' Systems Diagnostics Utility 

• EPA Energy Sta r certified 

• ISA Autocortfiguration 
utility (Plug-n-Play) 

• Integrated Desktop Martage- 
ment Interface (DMI)' 

• Free three-year limited 
warranty for parts and 
labor' 



HPVectraXM2 



• 8-MB RAM, erpandable to 
96-MB 

• PCI Integrated 64-bit S3 
Vision-864 graphics 
accelerator supporting up 
to 1280 X 1024 resolution 

• Optional PCI Integrated 
32-bit lOBase-Tnetuvrking 

' Integrated Desktop Manage- 
ment Interface ( DMI) ' 

• EPA Energy Star certified 

• Free three-year limited 
warranty for parts atul 

labor' 
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» Integrated 32-bit PCI 
SCSI-2 interface 

• PCI integrated 64-bit S3 
Vision-864 graphics unth 
1280X 1024 resolution or 
PCI MGA Ultima Plus 
graphics with up to 
1600 X 1200 resolution 

> 32-bil PCI IDE hard disk 
interface 

>8orl6MBofRAM, 
expandable to 256 MB 

• PCI Integrated 32-bit 
lOBase-T rwtworlcirrg 

• Integrated Desktop Manage- 
ment Interface ( DMI) ' 

• Free three-year limited 
warranty for parts and 
labor' 



firm, from from 

*1,429' *1,779 *3,279' 
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All HP Vectra PCs come with MS-DOS* 6 2 and MS Windowt for Workgroups 3.11 pre-installed; HP mouse and keyboard included. 'Feature included with some 
models, t U.S. list price, dealer prices may vary. Monitor not included. ^Other capacities available. ^First year on-site. 24-hour service Second and third year return 
to dealer. Mvailable 10/1/94. t With permission CRN/Benchmark. MS-OOS is a U S registered trademark and Windows is a irademark of Microaofi Corporation. 
Pentium and the Intel Intide logo are U.S. trademarfct of Intel Corporation. PPG407 01994 Hewlett-Packard Company 
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ADI. Price/ Performance And A Little Personality, Too. 



You wani a high-performance monitor. But if you spend too much or buy too little, it's your neck. So 
buy our monitor. Say the ADI MicroScan 17" 5EP or 15" 4GP. Who is ADI, anyway? We started by 
making performance monitors for other monitor companies. The quality we built into those monitors 
helped many of our customers become the best in the world. That helps explain w hy our MicroScan 

monitors match up so well with the NECs and the Sonys. That, and . _ 

dozens of features. Microprocessor intelligence. 
18-mode memory . Front-panel digital controls. Up 
to 76 Hz noninterlaced scanning or stunning, 
flicker-free images. Razor sharp resolution 
of up to 1280 X 1024. Special anti-glare, 
dark glass CRT surfaces. And ADI meets or 
exceeds every standard for manufacturing, 
power conservation, ergonomics and safety. 
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So what's the big difference between us and the so-called 
top-line monitors.' The bottom line. ADI gives you something 
that we all need today: bener value. You look good and you don't 
stick your neck out. For more information on ADI, our monitors and ilic 
ADI Reseller/Demo Program, call (800) 228-0530. For automated fax information 
on our products, call (8(M)) 767-8182 
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The ADI MicroScan 
Family 

■ Micropro(essor intelligence 

■ Fingertip front-panel controls 

■ 76 Hz flicker-free refresh rate 

■ Brilliant, noninterlaced images 

■ Single-board design 

■ 2-year vrarranty 




Any way you look at it. 



ADI Systems. Inc. 2115 RinnwtxHl Avenue. San J(tse, CA 95131 

McroScjn is i tituimarli o( ADI Syslcmf Inc Al olhcf tHmdi H product rum«s vt \itatnw%s oi regmtifd tridtmarfcs ol 9m mp tdwi c o m p i nMi 
Tfit Energy Star vntttm ^ttn not ifprnani EPA mdoreimeftl of any product or tarvict O 1994 AOI Syvlafni IlK M nghtl li w nrad 
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NEWS OF ANNOUNCED PRODUCTS AND UPGRADES 

By Jonathan Matzkin and Asa Somers 



N i; \\ 

Ray Dream Designer 3 Debuts 
On PG Platform 

Ray Dream has moved its popular Mac- 
intosh-based 3-D illustration software program 
to the Windows environment. Ray Dream 
Designer 3 for Windows provides advanced 
3-D modeling and rendering capabilities, 
including Bezier tools, cross-platform compati- 
bility, and more than 120 color and texture 
characteristics. 

Ray Dream Designer's 3D Paint feature 
allows you to paint color directly onto a three- 
dimensional object. As you apply the color, it 
conforms to the geometry of the object, adopt- 
ing any shading and reflection attributes that 
you have already placed there. The Shaders 
Browser utility contains a catalog of color and 
texture characteristics. Each shader includes 
channels that carry information on color, reflec- 
tion, shininess, bumps, and other physical 
attributes. 

You have unlimited lighting options, and 
Ray Dream Designer's virtual trackball 
allows you to rotate an object using a single 
mouse click. The program's Modeling Wizard 
gives first-time 3-D artists step-by-stcp guides 
to creating objects. Ray Dream Designer can 
import .CMC. CorelDRAW, FreeHand, 




Choose from among more than 120 colors and 
textures in Ray Dream Designer's Shaders Browser. 

Illustrator, and .WMF files, as well as texture 
maps created in .BMP, .PCX, Targa, and 
TIFF formats. 

^ Ray Dream De.signer 3 for Windows. List 
price: $349. Ray Dream Inc., Mountain View, 
California: 800-846-0111, 415-960-0768; fax, 
415-960-1198. 

Circle 410 on reader service card 
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Enter a M Wolid with i-giasses 

A bulky helmet is no longer necessarv 
for providing a virtual interface with a 
PC, thanks to Virtual l/O's i-glasses. 
This 7-Qunce device looks like a pair of 
reflective sunshades but actually con- 
tains two 0.7-inch color LCD screens, 
which create a large virtual display 
before your eyes. The unit also features 
fully adjustable stereo earphones. 

Virtual I/O calls i-glasses a Personal 
Display System (PDS) because it is 
designed to provide a more private 
interface for such input sources as tele- 




vision, videotape, and most popular 
gaming systems. The $599 unit also 
supports 3-D viewing. While the basic 
model only gives audio and video out- 
put capabilities, an optional PC module 
($200) adds head-tracking functionality 
and a PC converter. With the added 
module, i-glasses becomes an input 
device as well: You tilt and turn your 
head to change the view on-screen. 
You can play DOOM and other PC- 
based video games, perform a virtual 
walk-through of a CAD-designed space, 
or protect your private on-screen infor- 
mation if you are computing on a 
crowded airplane, for instance. 

Virtual I/O also offers two other 
PDSs: the $399 Gamer!, designed 
specifically for gaming systems, and 
the UltraView 2020, for industrial and 
professional applications (price varies 
depending on configuration). 
► i-glasses. List price: 5599; with 
PC module, $799. Virtual I/O. 
Seattle, Washington: 206-382- 
7410; fax, 206-382-8810. 
Circle 408 on reader service card 
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DECtalk Express Lets Your PC 
Talk Back to You 

Digital Equipment Corp. has intro- 
duced the portable DECtalk Express Speech 
Synthesizer, a peripheral that converts ASCII 
text into spoken words. It is designed to aid 

computer users 
who are visually 
impaired or have 
learning disabil- 
ities. The unit 
weighs less than 
a pound and con- 
nects via the 
PC's serial port. 
The DECtalk 
features nine 
predefined voic- 
es (four male, 
four female, and 
one child), an ad- 
— justable speech 
rate (from 75 to 650 words per minute), and an 
integrated dictionary. You can specify whether 
you want text spoken or spelled out letter by 
letter, and you can have the DECtalk pro- 
nounce some, all, or none of a document's 
punctuation. 

^ DECtalk Express Speech Synthesizer. List 
price: $1,195. Digital Equipment Corp.. 
Maynard, Massachusetts: 800-344-4825. 
Circle 40f) on reader service card 
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The DECtalk Express can 
speak quickly or can careful- 
ly spell out each word. 



Charge It: On-Line Business 
Gets Protection 

As increasing numbers of computer users 
explore the Internet and businesses begin offer- 
ing expanded on-line services, security is 
becoming a critical issue. In particular, protect- 
ing credit-card information has traditionally 
been an obstacle to conducting sales on-line. 
The First Virtual Internet Payment System, 
from First Virtual Holdings, provides 
a secure on-line environment for buying and 
selling information (for details, see the Trends 
column in this issue). The service requires mer- 
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chants only to have access to the Internet. First 
Virtual charges an initial registration fee to 
merchants and consumers and then offers its 
security services for a 2 percent commission on 
each transaction. If merchants do not own the 
hardware necessary to handle their sales direct- 
ly. First Virtual provides the "First Virtual 
Infohaus." an electronic shopping mall where 
businesses can rent space to store and sell infor- 
mation. Consumers can point and click to 
browse electronic "aisles" for information on 
sale. 

^ First Virtual Internet Payment System. List 
price: Initial registration fee: $10 for merchants, 
$2 for consumers; First Virtual receives a 2 per- 
cent commission on each transaction. First 
Virtual Holdings Inc., San Diego, California; 
800-570-0003; fax, 619-234-9502. 
Circle 411 on reader service card 

N E VV 

Kodak Software Pulls Photo CD 
Images into Photoshop 

Because of the popularity of Photo CD-com- 
patible CD-ROM drives. Eastman Kodak 

Co. has unveiled the Photo CD Acquire 
Module for Adobe Photoshop. Windows users 




importing Photo CD Images Into Photoshop is a 
snap with Kodali's new plug-in. 

can select any available Photo CD resolution, 
crop images, and adjust brightness, saturation, 
and color balance before loading a Photo CD 
image as a Photoshop file. Kodak's software 
controls the selection of color and contrast in 
the native PhotoYCC image file format before 
importing the images into a Photoshop file. In 
addition to the default PhotoYCC-to-RGB 
video conversion, the Acquire module provides 
21 other conversions. 

^ Kodai( Plioto CD Acquire IVIodule for 
AdoJ[>e Fliotosliop. List price: $59.95. Eastman 
Kodak Co., Rochester, New York; 800-235- 
6325. 

Circle 412 on reader service card 
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FontMinder, Version 2.5. from Ares 
Software Corp. (pricing starts at 
$249.95 for two workstations) offers 
network administrators a way to control 
font use on a network level. FontMinder 
can individually set up workstations 
with a different mix of fonts, or you can 
create a "network core font library" of 
fonts and font packs managed by the 
administrator. 415-578-9090; fax, 415- 
378-8999. 

While it still has its familiar "notebook" 
user interface metaphor. Lotus Organ- 
izer has been upgraded with more than 
100 new features. Version 2,0 ($149: 
upgrade, $49) from Lotus Develop- 
ment Corp. gives you new group- 
scheduling functionality when you use 
it with cc:Mail 2.xand Notes 3.x, When 
you schedule a meeting, Organizer can 
now retrieve individual names from the 
workgroup's or organization's cc:Mail 
directory or Notes Name & Address 
Book The Lotus Organizer Scheduling 
Agent, an automated process, delivers 
meeting information to users and auto- 
matically updates meeting status and 
calendars. Organizer now lets you 
schedule overlapping planner events 
and calendar appointments. 800-343- 
5414. 

Compact Publishing has released its 
Multimedia MBA CD-ROM software 
package, which should appear on 
shelves for less than $1 00. It's an all-in- 
one business startup and advice pack- 
age that includes instructional how-to 
videos, productivity software, legal 
guidance, promotional guides, health 
care information, negotiation tactics, a 
dictionary of terms, and a PIM program 
called Briefcase. The package can be 
used with or without the included mul- 
timedia files. 800-227-5609, 202-244- 
4770. 

SBT Accounting Systems is now 

shipping Its high-end SBT Professional 
Series 3 0 accounting software This 
version adds a revamped user interface, 
more options for sharing data with 
other Windows applications, more 
robust graphing functions, and exten- 
sive customization tools. The package 
lists for $895 for a five-user license or 



NEW 

Single Card Provides One-Stop I/O 

Short on slots'? With the F/PortlDE, from 
FarPoint Communications, you can 

take care of a variety of input/output needs in a 
single slot. The card provides a controller for 
two IDE hard disks, a controller for two floppy 
disk drives, a game port, two 16550 UART- 
compatible serial ports, and an IEEE 1284- 
compliant parallel port. The parallel port sup- 
ports the Enhanced Parallel Port and Extended 
Capabilities Port protocols, which will be 
implemented in Microsoft Windows 95. 
FarPoint says the F/PortlDE offers throughput 
10 to 50 times as high as that provided by ordi- 
nary parallel ports. 

► F/PortlDE. List price: $129. FarPoint 
Communications Inc., Lancaster, California; 
805-726-4420; fax, 805-726-4438. 
Circle 413 on reader service card 
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Express Puts Lotus Notes 
In the Fast Lane 

Lotus Development Corp. now offers 
corporate accounts and other multiuser cus- 
tomers the option of extending Notes distribu- 
tion for less than $100 per copy (in quantities of 
1(X) or more). Notes Express, a new Notes 
client, includes client/server-based e-mail, 
discussion databases, news and reference data- 
bases, and a shared phone book. Business pro- 
fessionals get an easy-to-use workgroup-inte- 
gration program, Lotus says, while MIS 
departments benefit from the ability to extend 
groupware applications, basic information dis- 
semination, and collaboration capabilities to all 
of their users. Express takes advantage of 
Notes" inherent services, such as replication, 
security, full-text search, and cross-platform 
compound document storage. 
► Notes Express. List price (estimated): $100 
per copy in quantities of 100 or more. Lotus 
Development Corp., Cambridge, Massachu- 
setts; 800-828-7086; 617-577-8500. 
Circle 414 on reader service card 

N E VV 

Connect Via Phone Line or Thin Air 

The PocketPlus modem from Sierra 
Wireless has nearly unlimited connection 
options. The battery-powered modem will 
allow you to send and receive data at 19.2 kilo- 



Coi 



■alerial 



h's the latest addition 
to the #1 selling line of 
personal information 
organizers. It features 
0 pen-based graphical 
user interface, 5 1 2K of 



and connect to on-line 
services like CompuServe? 

A word processor 
with cut, paste, and a 
variety of text styles 



[0 




directly on the screen 
enables you to produce using the Wizard's 

fHE NEW WIZARD OZ 



memory and all the tools 
you could ever wont in 
a 10.5 ounce package. 
And the new "ultro- 
compact fax modem" 
only adds 1 .27 ounces 
and requires no addi- 
tional cables or setup 
for use. Best of all, it 
can remain attached to 
the Wizard and still fit 
in 0 pocket or purse. 

The unit's built-in fox 
software permits users 
to send a drawing, a 
letter, or even an entire 
folder of documents. The 
software also provides 



professional- looking 
letters. Completed 

documents can then be 



stylus or your finger. 
Images con also be 

imported from a PC or 



And when it comes 
to time management, 
Wizard sets the stan- 
dard. Four different 
calendar views, 3 
phone directories , a 

•9S20FX. 

To Do list, and there's 
even a function that 

allows you to enter 



the optional PenCell* 
spreadsheet card. 





Using Computer Link 
software, data con be 
transferred to and from 
a PC or Mac? And 
the optional wireless 
adapter enables 
Wizard's infrared tech- 
nology to moke this 
transfer effortless. 




WOULD BE EASIER TO TELL YOU WHAT IT DOESN 

beamed to a colleague's 
Wizard or output wire- 



(IT 

0 speed-dial directory 
and automatically 
creates a cover sheet 
for outgoing faxes. By 
entering the terminal 
mode the OZ-9520FX 
uses ASCIIorVT-100 




emulation to send and 
receive electronic mail 



lessly to a PC-compatibie 
printer with the optional 
infrared adopter. 

Scropbook allows 
you to draw and store 
hand-written words or 
maps and diagrams 



Mac* into Scropbook 
enabling telephone 
entries, for example, 
to have portraits or 
mops attached to 
them. A unique Filer 
system -of graphically 
represented folders- 
groups related 
information together 
by subject, making 
it ideal for project 
management. 



annual events, like 
birthdays and anniver- 
saries, so you'll never 
miss a moment. 

toonrnoi ii 
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The Wizard is your 
virtual office. No matter 
where the day takes you, 
creating a spreadsheet 
is as easy as inserting 



And if you ever have 
any questions there's 
even a built-in tutorial 
with explanations and 
diagrams for every 
function. But, until 
you get one, fax us 
at 1-800-74-SHARP. 
We'll answer your 

'T DO) 

questions about the 
OZ-9520FX and 
tell you about our 
high-end OZ-95CX) 
and OZ-9600II 
series. Or call us at 
1-800-BE -SHARP 
and we'll help locate 
your nearest dealer. 
It's just about the only 
thing this Wizard 
can't do for you. 
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W7ZA/iZ)*CaiTied By The Most Organized People On Earth. 



FROM SHARP MINOS 

COME SHARP PRODUCTS- 

ICD 

COflERS • FACSIMILE • LASER PRINTERS • NOTEBOOK COMPUTERS • COLOR SCANNERS • PERSONAL DIGITAL ASSISTANTS • CALCULATORS 
CORUESS TELEPHONES • TYPEWRITERS • WORD PROCESSORS • WIZARD* ORGANIZERS 
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Introducing 
OS/2 VJARP 

The I 32-bit, 
multitasking, 
multimedia, 
Internet-accessed, | 
crash-protected, 
Windows"'-friendly, 
easy-to-install, 
luici:: way 
to run your computer. 

Available for 

Ulitlul i'JO. 

OS/2 WARP 
from IBM. 

It s here. 

See your local dealer 
today. Or, call 
1 800 3 IBiVl-0S2. 
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Sierra's PocketPlus works with 
or without a phone line. 



bits per second over the forthcoming wireless 
Cellular Digital Packet Data (CDPD) network. 
The same compact device (roughly the size of a 
hand-held cellular phone) will also handle 14.4- 
Kbps V.32bis data and V.17 fax communica- 
tions over circuit-switched cellular and Public 
Switched Telephone Network (PSTN) facili- 
ties. The device includes a cellular transceiver 

and recharge- 
able battery 
pack, and con- 
nects to a serial 
port on both 
PC and Mac- 
intosh systems. 
With CDPD 
power-saving 
mode enabled, 
the PocketPlus 
has a 12-hour 
battery life. An 
included AC 
adapter can 
also recharge the unit's batteries. 

CDPD service is currently available in a 
number of metropolitan areas in the U.S., and it 
should be available in the 60 largest markets by 
the first quarter of 1995. Sierra is currently 
developing optional software that would give 
local area network users the ability to run LAN 
client software remotely simply by clicking on 
an icon. 

► PocketPlus. List price: $1,195. Sierra 
Wireless Inc., Richmond, British Columbia, 
Canada; 604-231-1 100; fax, 604-231-1109. 
Circle 415 on readers service card 

IMPROVED 

Make Your CD-ROM Drive as Fast 
A$ a Hard Disk 

Version 1.1 of the d-Time accelerator utility 
from Ballard Synergy keeps your CD- 
ROM drive from holding back the performance 
of the rest of your PC. According to the compa- 
ny, CD-ROM access speeds approach those of 
hard disks when you use the d-Time utility, 
dropping from 200 milliseconds to 10 millisec- 
onds for a quad-speed CD-ROM drive. 
Improvements are even more dramatic on 
triple- and double-speed drives. d-Time boosts 
performance by copying critical data from the 
CD-ROM to your hard disk. The new version 
also supports enhanced IDE hard disks, Novell 
DOS7,and4DOS. 

► d-Time, Version LL List price: $69.95. 
Ballard Synergy, Silverdale, Washington; 800- 
692-0492, 206-656-8070; fax, 206-656-8205. 
Circle 41 7 on reader service card 
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SI. 295 for an unlimited number of 
users. 800-944-1000. 

Independent programmer Gary Tessler 
has updated his Tessler's Nifty Tools 
|TNT) DOS and Windows utilities suite 
with two new tools. GRP2INI converts 
encoded Windows 3.0 and 3.1 group 
(GRP) files into ASCII text for you to edit. 
Once your editing is complete, use 
INI2GRP to reconvert the file mto the 
encoded GRP format that Windows 
requires. Any of the more than 30 TNT 
utilities can be purchased directly for 
$19 each. The entire TNT group is avail- 
able for $159. 510-244-5449. 

Accent Software Internationai has 

released a streamlined version of its 
multilingual word processor, Accent, 
called Accent Express. The $59 product 
allows you to type in 34 languages — 
you choose one simply by clicking on a 
country's flag — and you can choose 
from among eight different languages 
for menus and dialog boxes. Accent 
Express offers the full word processing 
functionality of its parent program but 
lacks spell-checking and other complex 
features. 800-535-5256, tax, 800-535- 
5257 



HARDWARE 



Ensoniq has released the Sound- 
scapeDB, a daughterboard that plugs 
into any 26-pin expansion connector on 
an FM sound card to deliver wavetable 
synthesis. The SoundscapeOB supports 
16 channels and 32 simultaneous voic- 
es, and doesn't require any software to 
operate with any compatible host. The 
$129 unit snaps into place. 800-776- 
8637.610-647-3930 

Mustek is shipping its Plug-and-Scan 
256, a PCf^CIA-compliant hand-held 
scanning solution. The package includes 
the GS-400L, a low-power hand-held 
scanner that delivers 400 dpi in 256 
gray-scale mode: the Mustek ScanCard, 
a hot-swappable PCfvlCIA interface that 
connects to the scanner; U-Lead 
Systems' iPhoto Plus capturing and edit- 
ing program; and Perceive Personal, an 
OCR package from Maxsoft-Ocron. Plug- 
and Scan's estimated street price is 
$249,714-250-8855. 



• NEW& 
IMPROVED 
^ PLUS 

You can download a 
working demo of 
ResearchStation 
(RESEARCH.ZIP|from 

Library 4 of the 




Download Megaloi['s 
ResearchStation.! 



N E V\ 

ResearchStation: Your Science 
Notebool( 

If you need to organize data that comes in many 
different forms from many different sources, 
\()u may want to investi- 
i;;itc ResearchStation 
from Megalon. Designed 
primarily to handle scien- 
tific data, ResearchStation 
relics on OLE 2.0 to create 
links with other Windows 
applications and lets you 
import data — regardless 
of format — into a single 
window. The package pro- 
vides document 
tracking and man- 
agement, security 
options, and sup- 
port for collabora- 
tive work environ- 
ments. You can 
automate routine 
tasks such as data 
acquisition and 
monitoring with the 
ResearchStation Minder. 
A network version is also 
available. 

>■ ResearchStation. List 

price: $995. Megalon, Novaio, California; 415- 
884-3000; fax, 415-884-2279. 
Circle 416 on reader service card 
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SigmaPlot 2.0 Produces Custom 
Graplis 

Jandel Scientific Software is now 

shipping Version 2.0 of its SigmaPlot graphing 
software. The SigmaPlot package allows you to 
generate tech- 
nical plots and 
customize your 
graphs by con- 
trolling line 
thickness, axis 
types, symbol 
choices, and 
error bars. 
Version 2.0 
adds an auto- 
matic legend 

generator, multiline text support, a new custom 
zooming feature, and improved performance 

Photograph by Jcrf Krc-in 



Editorial forum on 
ZiffNeiTypeGO 
EDITOR at any 
CompuServe ' prompt. 
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SigmaPlot automatically turns 
data Into graphs. 
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Black Hole (Artist's Conception) 



THIS JVIEETING WAS SUPPOSED TO START 
A HALF HOUR AGO. WHERE IS EVERYBODY?' 




Ifs a proven fact Busy schedules and 
poor communication aeate black holes 
that suck up co-workers 
just before the big 
meeting. Scientists can 
explain a lot about 
these powerful grav- 
itational fields but they can t help you 
get people together on time. 

Only Organizer™ can do that Because 
now Lotus Organizer™ 1.1 Personal Infor- 
mation Manager for Windows 
works across your existing ccJVlail 
network to make scheduling 
a meeting - as well as planning 
your day-easier than ever 

You simply choose who you 
want to attend from the ccMail 
directory. Organizer shows you a graph 
leal view of their busy and free times 



so you can pick out the optima! meeting 
time. Then Organizer delivers an invitation 
via ccMail. Invitees can accept decline 
or delegate to someone else - with 
a single mouse click. Organizer tracks 
responses automatically No searching 
for missing co-workers. p^^nc 
No phone n( 
tag. lust the 
easiest way ever to plan a meeting. 
Organizers group scheduler displays 
a user's availability 
only, not the entire 
schedule so everyone's 
privacy is protected. 
And invitations can 
be sent to anyone on 
the ccMail network 
even if they dont use Organizer 



more than plan meetings Organizer 
includes an on-screen calendar an 
automated to-do list an address book, 
note pad and anniversary reminder - 
Organizer will even sound an alarm to 
remind you of a commitment like that 
meeting you're invited to. 

There are 
three ways 





ictus Orqomer wiin group schediSm 
Uikestheguesswork-mitiKjMmk- 
atofmee^tiimmg 



Needless to say. Organizer does 



you can get Organizer on its own with 
ccMail in the 10-user group pack or for an 
even better deal upgrade to SmartSuite*- 
a suite of five top-notch fully integrated 
business applications including Organizer- 
for just $299* Call 1-800-872-3387, 
ext A3 1 2, or visit your Lotus Authorized 
Reseller Because, as common as they 
are black holes 
at work are now 
entirely preventable Working Together* 



jOlllS 



■S29I) prannoonaj pnce supplies last In Canada cal I -M0-CO-UniJ& Prices may vaiy CI W4 LonsDndopnm Corporate 55 Cambhd«e Pariiway C^mbnd(e MA02I42 AlnghtsiesemdLonsSnianSute and Working Tocether 
are registncd iradanariis and Organizer is a trademark 01 Lotus Oevetopment Corporation ccMail s a trademark of ccMail liic a vi-holy-owned subadery of Lotus Developrient Cofpofanon WMows e a trademark of MxrosoA Corporation 



New & Improved 



and memory usage. The SigmaPlot Graph 
Library, Volume One ($99), contains over 150 
graph templates to help you communicate data 
effectively. 

► SigmaPlot, Version 2.0. List price: 5495. 
Jandel Scientific Software, San Rafael, 
California; 415-453-6700; fax, 415-453-7769. 
Circle 418 on reader service card 

IMPROVED 

Japanese Word Processor Uses 
The Power of OLE 2.0 

Pacific Software Publishing has 

added powerful OLE 2.0 capabilities to Version 
3.0 of KanjiWORD, its inexpensive Japanese 
word processor for Windows. You can create 
and edit Japanese text from within other OLE- 
compliant applications, such as Microsoft 
Excel, PageMaker, and WordPerfect. Kanji- 
WORD lets you open a document in your 
application and then embed Japanese text. In 
order to edit text, you double-cUck on it to bring 
up the KanjiWORD menu bar. Automatic 
updating reflects changes that have been made 
in either KanjiWORD or the linked document. 
Version 3.0 also features two new TrueType 
Japanese fonts and user-definable kanji con- 
version. 

► KanjiWORD, Version 3.0. List price: $279. 
Pacific Software Publishing Inc.. Bellevue, 
Washington; 800-232-3989, 206-562-1224; fax, 
206-562-0811. 

Circle 419 on reader service card 
NEW 

Client/Server Software That 
Goes with the Flow 

FileNet Corp. has introduced Visual 
WorkFlo, a Microsoft Windows-based client/ 
server program for workflow management. 
Visual WorkFlo automates the movement of 
images, data, text, and other information across 
a network and helps to integrate the many ele- 
ments of a workplace. Based on an open, flexi- 
ble architecture, the program is built around an 
object-oriented structure that includes graphi- 
cal authoring tools. The result is a groupware 
environment that users at any level — from end 
users to programmers — can quickly create or 
modify. 

► Visual WorkRo. List price: $7,400. FileNet 
Corp.. Costa Mesa, California; 800-345-3638, 
714-966-3400; fax, 714-966-3490. 

Circle 420 on reader service card 
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BRIEFS 



SIcyTel is now offering its SkyCard 
PCMCIA wireless communications 
device The unit fits into any Type II 
PCMCIA slot and delivers information 
to the PC SkyCard comes with mail- 
management software, a PIM program, 
and free links to stock quotes and the 
Reuters news service. You can pur- 
chase SkyCard for $249 or lease it for 
$15.95 per month. 800-759-9779, 601- 
944-1300. 

For affordable high-end display capabil- 
ities. Optiquest has introduced the 
4500DC, a 17-inch monitor that fea- 
tures a flat-square screen, digital con- 
trols, a 0.27-mm dot pitch, and an Invar 
shadow mask. The $759 4500DC can 
manage a maximum noninterlaced res- 
olution of 1 ,600 by 1 ,280 dots per inch 
at a 76-Hz refresh rate. The bundled 
Opti-Green Energy and Monitor Saving 
software is Energy Star-compliant and 
powers down the monitor in user- 
defined increments to less than 5 watts 
in Off mode. 818-757-0070. 

Antec has introduced the Reliant line of 
active fault-tolerant power-supply prod- 
ucts for mission-critical business appli- 
cations. Available in a $799 tower 
enclosure, a $1,699 file server tower, 
and a $1,799 disk array tower, the 
Reliant devices cause no power inter- 
ference to computer components, 
according to Antec. The products will 
sound an alarm if the master power sup- 
ply fails, alerting the user to hot-swap 
the failed power supply. 510-770-1200. 

Smith Corona is now shipping its PC 
Label Printers 10 and 2 0, targeted at 
the SOHO market The Label Printer 1 .0 
handles 1 1/8-inch-wide labels, and 2.0 
handles labels of up to 2 1/4 inches in 
width. Each unit measures 8 by 4.3 by 
5.1 inches (HWD) and sells for under 
$200 The included software makes 
U.S. Postal Service bar codes, manages 
your mailing list, and imports graphics. 
800-448-1018 



AND FINALLY 



Microsoft IS currently offering a copy of 
Shapeware Corp.'s Visio Express 3.0 
drag-and-drop drawing software to pur- 
chasers of Microsoft Office, and Lotus 
is offering the same promotion to pur- 
chasers of Lotus SmartSuite. 



N E VV 



MediaHouse Imposes Order 

MediaHouse, from Ultima international 

Corp., helps keep your directory structure 
from becoming a tangle of multimedia file for- 
mats that seem to sprout in the oddest places. 
This multimedia file and application manager 
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ASrt Manhattan sarvar now holds dual 100-MHz 
Pentium processors. 

helps you find and work with files created in a 
variety of different applications. You can orga- 
nize your files in a simple cabinet and folder 
metaphor and can search for any specific file on 
your disk. You can view files via drag-and-drop 
or launch files and associated applications 
simultaneously. MediaHouse supports a total of 
17 multimedia formats, including .AVI, MIDI. 
Photo CD, .PCX, and .WAV files. You can 
sequence video, sound, and graphics into multi- 
media presentations. 

► MediaHouse. List price: $99. Ultima Inter- 
national Corp., Fremont, California; 800-886- 
1278, 510-440-1200; fax, 510-440-1216. 
Circle 421 on reader service card 
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Multiuser Software Fills the Bill 

James Halstead & Associates has 

introduced Version 2.1 of Billtime, a multiuser 
time and materials billing and tracking package 
for Windows. The upgrade adds support for 
optional projects, phases, and tasks, making 
Billtime capable of managing large and com- 
plex projects. It also lets you export data to a 
Microsoft Excel spreadsheet for analysis and 
report generation. Billtime can track up to 
2(),0(X) projects, up to 2,000 service or material 
items, and as many as 1 ,000 employees. 
. ► Billtime, Version 2.1. List price: Introductory 
price for 10-iiser version. $295. James Halstead 
& Associates, P.C., Joliet, Illinois; 815-729-1900; 
fax. 815-729-4055. 
Circle 422 on reader service card 
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CANVAS. YOUR ONE-SIQP 
GRAPHICS SHOP 



One Program Does it All! 

• Newsletters and Flyers 

• Logos and Advertising Design 

• Free-form Drawing and Painting 

• Business Graphics, Flow Charts & Diagrams 

• Floor Plans, Architectural & Technical Drawings 

• On-Screen Presentations and Slides 

• Retouch, Color or Trace Scanned Images 

• Color Separations 

• Spectacular Special Effects 



"... tools like cubes, 
concentric circles, 
parallel lines and 
starbursts make 
creating complex 
elements as easy as 
dragging the mouse. " 
■ FC ItUg^ate 
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"... a truly versatile drawing 
and illustration package. " 

■ Mao^ Magaiine 



Evenfthing You Need to Create Great Looking Grapliics. Fast. 



THE EASY-TO-USE DRAWING PROGRAM FOR 

BUSINESS, DESIGN, TECHNICAL ILLUSTRATION AND MORE! 

No matter what your graptiics needs are. Canvas tielps you do it faster — and 
easier! All the tools you need to take any idea from concept to printed page are 
conveniently located in a single, intuitive application. 

IF YOU CAN CLICK THE MOUSE BUHON, 
YOU ALREADY KNOW HOW TO USE CANVAS. 

Canvas' friendly interface gives you instant access to all your graphics tools — 
using handy resizable, floating palettes and pull down menus. Yet, beneath this 
intuitive interface lies a proven graphics powerhouse that can lake your work all 
the way to finished film. 

LOADED WITH VALUE — AT A PRICE ANYONE CAN AFFORD. 

At almost half the price of its closest competitor, Canvas is an unbeatable value. 
And now we've made it even better by including in every box a CD-ROM jam- 
packed with more than 10,000 premium clip art images and over 2,000 
professional TrueType text, display and novelty fonts — more than any other 
package at any price! 



SO WHAT ARE YOU WAITING FOR? "... Cmras /$ m 

Run today to your favorite software retailer or call us and exctllmtluf." 

get your hands on the best graphics software buy around. - Computer Shopper 



"Corel Draw and Hicrografx 
Designer had better take 
notice — there's a new 
guttslinger in the Windows 
Illustration market and it's 
aiming to become top dram. " 
-pcmna 



"... armed to the 
teeth with top-notch 
design tools." 

-PC World 
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CANVAS INCLUDES 

• CD-ROM wilh 10,000 dp art 
images & 2.000 TrueType Fonts 

• Unifniled Free Tedwiicel Supped 

• 60-Day Risk-Free Money Dldi Gu»MlB» 



COMPETITIVE 

• Simpty show us proof of ownenliip of any WMoKs graphics 
program and chop needy $300 0(1 Canvas' alreadtf lo« 
$399 puce' Vsil your tavorle resellef loday or can 

1-800-733^ 
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The New Compaq LTE Elite. All The 
Features You Asked For. From The Difficult- 



At Compaq, we always try to give you 
the notebook features you've asked for. Even if 
your requests do seem to stretch the laws of 
physics. Case in point: the Compaq LTE Elite. 

To begin with, we actually found^^^ 
a way to get rid of that bulky AC idapter \ 
that you've always had to carry. We 

built the J^^/K^uf Elite to have 
its own -^^^F^ built-in AC adapter, so 
when you travel, all you need is a thin power cord. 

At your request, we also designed it to 
be easily expanded. The LTE Elite gives you a 
choice of fast 486 processors (up to 75MHz) and 
a removable hard disk. It also has PCMCIA slots 




options feature built-in networking' and SCSI-2 
capabilities for an instant desktop configuration - 
with ports for your full-sized monitor 
and keyboard. The SmartStation 
also adds expansion slots and bays, 
a spare battery charger and motorized docking. 
Of course, the LTE Elite also provides 
the peace of mind that comes with the 
Compaq three-year warranty" and free 
24-hour helpline. 
You can try fiw y yourself at 

a nearby authorized Conr^aq / reseller. Or, if 
you would prefer receiving / specifications 
immediately via fax, just I give us a call at 
1-800-34S-1S18, choose the \ PaqFax option 
and select document #4023. 



With the LTE Elite, you'll find it's 



that let you use over 140 Compaq-tested cards. 
And almost every key component is upgradeable 
the memory, the display and the processor itself. 

We even designed the LTE Elite to make hard to make a wrong decision. If not impossible, 
things easier in the office - with the SmartStation 
and Mini Station expansion bases. Both of these 



COMPAa 



O 1994 Cen^wq Computer Corporation. All rigbu r f cr we d . Compaq and LTE regiitM-ed U.S. Patent azvl Trademark 06ke. Elite. SmartStaticn and MiniStatkn ur tndeouriu 
and PaqFax i* a irrvicr mark of Compaq Computer Corporation 'SmartStation indudei built-in Ethernet capabibttes; MioiSutioo is available Ln Ethernet or Token-Ring modeli. 
**C>riam mtnction* <n<l ru luaiiina may 'pply Moritors. battrrv packs and certain optioni are covrrrd by a one-yrar warranty. Tbe Imd Inaide logo ii a r^i«ter«l tndnnark of 
Iniei Corporation. 




I Mre Tired 01 
WHiing For Reports, 
Call Us For An 
Insiant SoluOon. 



Sitting and waiting 
for reports is some- 
thing you no longer 

!|^,„jc3 need to stand for. 
CyS? Because now, 

^ .. there s new 

CA-Visuai Express: 
A powerful, easy-to-use quer>' and report- 
ing tool for Windows that gives you 
instant access to more than 20 databases 
what's more, there are three levels of 
querj'-building methods that will make the 
novice or expert feel right at 
home: Quick Queries, Graphical 
Query By Example or SQL. 



Visual Eiprett can aecitt: 
• PCOaiabases 

■trim. U-Cllppar Vdlau, Foipro. 

CA-DilaconVPG. EiCBl. Pandoi. 

toll File. WircOM SQL. IDl local 

■ SamrdalaliatBS 
GA-inoret'. DB2/2. Intomilx. 
leiwara SQL. Oracle. SOl/aoi. 
in Sanar. SQLBasa. Sibasa. 
IDlcilent/sanrar 

•Mainlrame daiabatat 
ca-oatacom. U-IDMS*. m. sn./BS 



Inalyze VOur Data Any lumber Ot Ways. 

Visual Express features 
more than 40 built-in func- 
tions for extensive analy- 
sis So you can summarize 
operations, analyze sales and build finan- 
cial reports. Plus, you can move this data 
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OMfslN i mr uu iMrci II a mi n nm M Met. 

from one Windows application to the next 
with just a few clicks of the mouse. 

It's Easy Hd itirn Hard Data Into BeautHul 

RBPOrtS. With Visual Express, the onl>' 
thing as easy as accessing your data is 
turning it into stunning 
reports. With just a few 
clicks of the mouse, you can 
use all your Windows fonts. 




Highligjit key 
areas with 
lines and 
boxes. Add 
colors and 
shading. 
Embed full- 
color 2D and 
3D graphs and 
charts Even insert your company logo 

Best of all. Visual Express leads you 
through every step and lets you customize 
any part of your report in seconds 

The end result: presentation-quality 
reports that speak highly of the author. 

New CA-Visual Express Fbr those who 
want brilliant-looking reports and easy 
access to data, the wait is finally over. 

CA-Visual ENpress 
Is0nlys99: 
Regularly Priced At $495. 

Calll-800-225-5224. 

DepL 27007 To Order Now. 



GOMPUTER' 
/tSSOOATES 

Software wperior by design 
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NewCA-lfisual Express 

C 1994 Computer Associaies Inienutional. Inc . IsUndia. NT II788-/TO0. All «hei prtxluct names nefemved heirin air uaiemarKs of their respeai\r companies 
"Limii one cc^' c< C\ \'isual Exporss per custotnct Addlltooal copies may be purchased at regular [rict .Mainframe scnm require addltbnal purchase 
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Read Only 



REVIEWS OF THE LATEST BOOKS FOR THE PC USER 



Edited by TitiAlbano 



BY JAY MUNRO 



C++ Dummies Get an A+ 



come up with a CD-only instal- 
lation. A series of "I want. . ." 
sections shows the user how to 
do specific installation scenarios 
(such as DOS-only. NT-only, or 
Windows-only) in simple, num- 
bered steps. If you run into trou- 
ble, skip to chapter 
39. "(Fewer than) 
Ten Reasons Why It 
Didn't Install." and if 
you're still in trou- 
ble, chapter 40 pre- 
sents "Ten Solutions 
to Try If It Installs 
but Doesn't Run." 
Following the 
wise principle of learning by 
doing, the author has you start by 
using the AppExpert to build a 
basic framework, and then he has 



The title Borland C++ for Dum- 
mies may sound like an oxy- 
moron, but this addition to the 
famous series from I DG has a lot 
to say. As with the other Dum- 
mies books, you need 
to check your ego at 
the door while — 
through icons, car- 
toons, tips, and 
tricks — you (almost) 
painlessly learn C++. 

Starting with the 
installation and basic 
operation of Bor- 
land's C++, the book teaches 
tricks that make using the pro- 
gram easier, such as getting 
around the error messages that 




you begin an ongoing project. 
The book quickly gives some 
background on the C language 
and conventions before launch- 
ing into C++. Scattered through- 
out are icons identifying Tips. 
Things to Remember, and Tech- 
nical Stuff. Michael Hyman does 
a good job of slipping in technical 
information, such as the use of 
the ++ operator and when to put 
templates in header files. 

Using the Pizza program 
(named after one of the five food 
groups for programmers, along 
with beer. Jolt, chips, and choco- 
late), the author starts with a 
simple program and works 
through functions, structures, 
classes, inheritance, linked lists, 
and even exception handling. By 
the time you're done, you've cre- 
ated "Pizza++." which includes 
all of the above and more, such 
as friend functions, operator 



overloading, and virtual func- 
tions — and you actually know 
what you're doing throughout. 

Almost every chapter pro- 
claims. "But Wait. There's 
More." And in fact. Borland C++ 
for Dummies includes ten Rich 
Tennant cartoons, "bazillions" of 
code snippets, and a concise glos- 
sary of programming and words 
specific to C and C++. In sum, 
Borland C++ for Dummies mixes 
a lot of silliness, wordplay, and 
hard-core C++ information to- 
gether to make a surprizingly 
easy-to-read book that can help 
beginning programmers (as well 
as some seasoned ones ) get up to 
speed on the latest object-orient- 
ed language. 

^ Borland C++ for Dummies, by 

Michael Hyman, $19.95: IDG 
Books. H()0-227-H365: ISBN: 
1-56884-162-0. 
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The PowerPC Revolution 



BY DANIEL CROTTA AND SALLY 
WIENER GROTTA 

After reading this superbly 
researched, information-filled 
page-turner, one gets the grow- 
ing feeling that choosing a Pen- 
tium-based system might be 
something like whistling past 
the graveyard. While Inside 
the PowerPC Revolution is 
ostensibly all about the devel- 
opment and attributes of the 
PowerPC RISC processor, it is 
also an indictment of CISC pro- 
cessors — and Intel's Pentium 
in particular. 

Jeff Duntemann and Ron 
Pronk have clearly done their 
homework in detailing the 
IBM/Apple/Motorola alliance to 
develop a new generation of 
CPUs and stop the Intel jugger- 
naut. The book begins with a 
brief history of the desktop 



microcomputer that helps 
explain the myriad factors that 
go into CPU design, as well as the 
technical considerations that led 
IBM. Apple, and Motorola to 
select RISC over CISC. The 
book also addresses some linger- 
ing questions: Why did the first 
generation of Pentium-based 
machines run so hot? What can 
we expect next year from the 
Pentium clones to be released by 
AMD. Cyrix, and others? 

The book's authors explain 
what registers are and why the 



Pentium is register-poor; the dif- 
ference between primary and sec- 
ondary caches: and the importance 
of pipelines, superscalars. and 
load/store architec- 
tures. The authors 
manage to ferret out 
little-known but telling 
facts, such as the actu- 
al chip manufacturing 
costs of a Pentium 
($480) and the Power- 
PC ($76). what micro- 
kemeling is. and why 
the PowerPC can't support 
Motorola's own DSP accelerator 
chips. 

Much of the book focuses on 
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riic Inici nci i-> l;isi hccnmiiiu .in inlrcgal pari 
til campus life. .Sludcnls will find AMrt-d 
(ilossbrenncr s Intcriu i 101: A Collciic Stu- 
dent's Ciuidc a worthwhile class to take. 
Sl^J.'^.^iWindcrest McGraw-Hill. S(K)-S22- 
ISBN: 0-07 -()24()54-X. 



Apple's current generation of 
PowerMac systems, and the wiz- 
ardry engineering that allows 
them to run not only native- 
mode and 68K soft- 
ware but Windows 
3. 1 in standard mode. 

Inside the Power- 
PC Revolution is writ- 
ten in stylish, down- 
to-earth language, 
reminiscent of Tracy 
Kidder's Pulitzer 
Prize-winning book 
The Soul of a New Machine. 
Aside from being an entertaining, 
illuminating work, it should be 
required reading for every cor- 
porate buyer who makes the ago- 
nizing decision of which CPU to 
use in his company's next gener- 
ation of computers. 
^ Inside the PowerPC Revolu- 
tion, hy Jeff Duntemann and 
Ron Pronk. $24.95: Coriolis 
Group Books. 800-227-8365; 
ISBN: 1-883577-04-7. 
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Our New28,800bps Modems 
With XJACK Are Revolutionary. 



" 1 


PCHCIl MllfV ^^^W 

With XJACK" ConiK.ioi " 
28.8/14.4kbps Data/Tax 


^Megahertz 









A PCMCIA modem that 
sends and receives data at 
28,800bps is impressive. Unless 
connecting it slows you down. 




V.34 With The XJACIC Connector 

Unlike the messy external cables 
other PCMCIA modems require, 
XJACK* is a durable, built-in con- 
nector that hooks to any standard 





phone cord at the touch of a finger. 
No cables attached. 

If that sounds comforting, 
consider the added peace of mind 
that comes with true V.34 
compliance — die only 28,800bps 
standard that guarantees universal 
compatibility. And remote updates 
via Flash DSP and Flash ROM 



In the PCMCIA slot, XJACfCpops oul for use and back in for inmeL 



XJACK Is U.S. Patent Nos. 5.183,404. 5.336,099 and 5,338.210, property o( Megahertz Corpofation. 01994 Megahertz Cwporatlon. Megahertz, the Megahertz logo. XJACK and Unking Your Worlds are all tegistefed trade- 
maiks ol Megahertz Corp. Megahertz is licensed by Spectrnm Cellular Corporation. All other product names are trademarks or registered trademarks o( their respective hoWers. 



Others Are 
Bound By Convention. 




should also be reassuring. 

Save Time And Money 

Of couree, 28,800bps 
also improves produc- 
tivity by allowing you to 
communicate faster as 
well as send and receive 
complex documents. All 



FEATURES 

V.34 Standard 
XJACK Connector 
Flash DSP. ROM 
High-Speed Drivers 
Digital Line Guard 

Hot Insertion 
5-Vear Warranty 



the while cutting phone 
hne costs by up to 50%. 

But we didn't stop 
there. All Megahertz 
28,800bps modems 
include high-speed drivers 
to optimize Windows 
performance, digital line 
guard and hot insertion. 



And these are just some of 
the reasons why choosing the right 
28,800bps modem is as easy as 
using our XJACK connector. Why 
get tied down to anything else? 



For info, on Megahertz modems, 
call1-800-UNKING.exL4324. 



^Megahertz 

^Linking Ymr WMs 
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386-based PCs 



486-based PCs 



Let's say compute 

The reason is simple. A more powerful 
PC lasts longer, since it will still have 
plenty of horsepower when tomorrow's 
applications come along. And most new 
Pentium processor-based systems also 
include the latest PC technology — like 

O 1994 Intel Corporation 




Some computers have 
nine lives left. Others don't. 
That's why if you're buying 
a PC today, you should only 
be considering Pentium™ 
processor-based PCs. 



Cc[ iterlal 









Pentium™ processor-based PCs 



rs have nine lives. 



PCI local bus for high-speed graphics and 
Plug and Play technology for easy expansion 
in the years to come. 

That, plus the fact that these PCs are now 
so affordable, makes this a great time to buy a 
Pentium processor-based PC. Especially when 



you'll be getting a system that performs so well. 
Today. And several lives from now. For more 
information call 1-800-626-6788, Ext. 213. 
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you have delicate sldntones. 



Introducing the Phaser ^SIO color laser printer, 

the first desktop laser to print with photographic quality. It uses our 
continuous tone technology to produce prints unequaled by any half- 
tone color laser — that is. by any other desktop color laser Imagine how 
polished your business charts will be at 600 dpi! And how easily they 
will print at neariy 4 pages per minute in full color. Naturally the 



Phaser 540 prints on your letterhead in elegant color or precision black. 
And features Adobe'"PostScript'"Level 2 and Pantone's certified color, 
h networks to support any computers you 
choose. And it's from Tektronix, a Fortune 5( K ) 
leader, where quality in workgroup color lasers 
passes the skin test with flying colors. 




O I W4 Tckironix. Inc Alt riphis rescned. 



Tektronix 

/ 

CIRCLE 001 ON READER SERVICE CARD 




Free output sample, call 
800 835-6100. Ext. 1052. 




Michael J. Miller 



What Wm We Want Next Year? 



1 

J very year, as we debate over which products should receive 
our annual awards for technical excellence, I marvel at how 
J far technology has come, and wonder about how far it still 
has to go. Just look at the products we deliberated over this year 



(see this issue's cover story. "The 1 1th Annual Awards 
for Technical Excellence"). In 1994 we saw a 4-pound 
486 portable with an active-matrix color screen and 
great battery life, impressive color printers, new 
modems that offer faster dial-up connections, and new 
switching hubs that offer improved network perfor- 
mance. 

On the software side, we saw new communications 
tools that make worldwide communications not only 
possible, but fun; great suites of consistent, powerful pro- 
ductivity applications: a personal database with sophis- 
ticated development and data management tools; and 
graphics programs that let you do things you didn't think 
possible a couple of years ago. 

INSATIABLE PC DESIRES 

Although we've seen a lot of change in the past year — 
and it's definitely been exciting — we still want more. 
We're never satisfied. That's just the way the computer 
industry goes. 

Look at the products that either aren't slated for 
release until next year or just missed the cutoff date to be 
considered for a Technical Excellence award (products 
needed to be shipping by 
the end of September 1 994): 

• IBM's new OS/2 Warp, 
Version 3, brings a true 32- 
bit multitasking, multipro- 
cessing operating system 
within the reach of 4MB 
machines and integrates 
Internet access. 

• Novell's PerfecfOfrice 
promises more integration 
and cross-application mac- 
ros than any suite we've 
seen thus far. 

• Component Integration 

Labs' OpenDoc presents an 
alternative standard that 
developers can use to create 
smaller objects that they can 
then turn into integrated 
applications. 




No matter how much 
computer technology improves, 
we'll still want more. 



• Taligent Application Frameworks provides an entire 
system based on smaller objects. 

We're beginning to see new laptop computers with 
built-in CD-ROMs, as well as those with Pentium proces- 
sors. IBM and Motorola's new PowerPC 6()4 chip promis- 
es new speed and integration in the RISC world, while 
new proces.sors from AMD and Cyrix promise perfor- 
mance at the Pentium level and beyond. Not to be out- 
done, Intel is quietly talking about P6, its next-generation 
Pentium processor. 

It's quite a list. But is it satisfying enough? Consider 
Lotus Notes, the product we used to conduct this year's 
Technical Excellence discussion at the magazine, con- 
necting our offices in New York and California with our 
contributing editors across the country. Notes is an 
amazing package that has changed the way we look at 
software. Its ease of tracking discussions, great forms 
capability, and replication features made our dis- 
cussion — which comprised some 1 ,5(K) messages — far 
easier to manage than our e-mail-based discussions of 
years gone by. But even Notes has its problems, includ- 
ing its size, relatively weak e-mail features, and outdat- 
ed, quirky user interface. Once again, we're still not sat- 
isfied; things get better, but 
we alwavs want more. 



WHAT DO YOU WANT? 

Someone recently asked 
me, "What are the five tech- 
nological advances you 
most want to see in 1995?" I 
thought about it a bit, and 
here's what I came up with. 
• Better communications 
software. It has improved, 
but communications soft- 
ware still stinks. I want to 
see a universal e-mail sys- 
tem that really works, 
much-improved gateways 
between systems, easier-to- 
use interfaces, the ability to 
use the word processor of 
my choice as my e-mail edi- 



Illustralion by Oemenle Botelho 



DECEMBER 20. IW4 PC MAGAZINE 79 



Ci 



MichaelJ. Miller 



tor, and easy replication of e-mail in-boxes 
on different machines. And of course I want 
complete reliability and great administrative 
tools. In short, I want everything. 

• Multimedia standards that really work. 
Almost everyone has run into this problem. 
You get a hot new CD-ROM and realize it 
just doesn't work with your system. You 
realize you're going to need to change your 
configuration — or worse, change your hard- 
ware. You may even have to download a 
new video driver that works with the cur- 
rent Video for Windows or QuickTime for 
Windows driver. Come on, folks: We can do 
better than this! (All you Macintosh fans, 
stop smirking. Multimedia is better on 
Macs, but I still occasionally find myself 
looking for some missing INIT file.) 
Microsoft and Intel swear that Plug and 
Play and Windows 95 will change all this; we 
can only hope. 

• Real component software. I don't really 
care whether the answer is OLE, OpenDoc, 
Taligent Frameworks, or Visual Basic com- 



ponents. I do care that we get to a point 
where departmental computer experts and 
even end users can start mixing and match- 
ing tools from multiple vendors to create 
applications that are really customized for 
the way we work. This requires not only that 
the big software vendors create their appli- 
cations in components — and allow them to 
be scripted together — but that they make 
sure their components work with one anoth- 
er. And it demands that we see some of the 
smaller, more innovative companies coming 
out with solutions aimed at particular mar- 
ketplaces. 

• Better tools for electronic publishing. 

Maybe this is just because of what we do 
here at the magazine, but I'm convinced 
that today's publishing tools have a long 
ways to go. On the desktop publishing side, 
workgroup features — such as managing 
and tracking who is using and who has read 
particular files — are afterthoughts at best. 
Since workgroup features are going to play 
an integral role in the way we use software 
to work with one another, they need to be 
much better. The tools for creating CD- 
ROMs are too complex and riddled with 
problems that need to be worked around. 
The tools for posting materials on-line — 



whether on the Internet or on commercial 
services — are very primitive. In all these 
areas, I expect (or at least hope) to see 
major improvements. 
• Light, portable desktop replacements. I 
admit it: Like everyone else, I want all the 
functionality of my desktop to fold up into a 
1-pound notebook with infinite battery life. 
I won't get that anytime soon, but I can 
dream. In the meantime, I'd settle quite hap- 
pily for a 4- or 5-pound machine with a Pen- 
tium processor, built-in CD-ROM drive, 
800-by-600 display, and 3- or 4-hour battery 
life. Don't laugh: I expect to see this in the 
next year or so. 

That's the Hst I came up with. I could ask 
for a few other things, such as the ability to 
get an ISDN line at home, but that's not a 
technical issue. One thing you'll notice is that 
my list doesn't specifically ask for faster com- 
puters. Speed is important, but mostly only 
in that it's an enabling technology, allowing 
developers to create better and more pow- 
erful applications. 

What would you like to see in the next 
couple of years? Drop me a line at MCI (247- 
8102), at CompuServe (72241.352), or on the 
Internet (157.9301@mcimail.com), and I'll 
run the best responses in a future column. O 
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THE HIGH-PERFORMANCE SYQUEST 270MB REMOVABLE CARTRIDGE 
HARD DRIVE IS THE FASTEST AND EASIEST WAY TO BACKUP DATA. 

No matter how big your hard drive, it will probably fill up 
last. You need a way to manage those files and 
applications you don't use eveiy day, and quick 
access to those you do. 

SyQuest 270MB 3.5" removable cartridge 
hard drives are ideal for backup and file manage 
ment. They're far laster than tape and optical 
because they are hard drives, with the reliability 'itH^.^LTMin^ 
and p>erformance of proven Wmchester technology, additional SyQuest 
The jjerfect complement to your fixed drive. cartridges. 

And they're eeisy to use. Use Wmdows'" File Manager™ to 
simply copy files back and forth between your fixed drive and 
your SyQuest drive, eliminating the time and hassle of tape's 
slow file compression and restoration. Access applications or 
files directly, randomly, instantly. What could be simpler? 

Over one million users backup, transport, organize, share 
and secure large files on SyQuest cartridges. Find out how 
you can do the same, 
call 1-800-245-2278. 
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$149 Value' Free With Purchase. 
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SyQuest' 

The World Standard. 

Available at Computer Chy. CompUSA, and other reseller* evennA-here. 
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Acer makes 
PCs for half 
rthe world's top 
PC makers... 





After all, everyone else does. 
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AcerNoteTSOcx IntelDX4775MHz 



Here's the ultimate gift for fast-moving executives. 
It's got a powerful processor that outperfomis some 
desktops. With its ultra-large hard disk, storing color 
graphics, entire presentations, or v oluminous data files is no 
problem. And its battery saving features help it stay on the 
job, even when you're putting in long hours on the road. 

■ lntelDX4/75MHz processor with built-in 16K6 cache and coprocessor 

■ 8MB system RAM 

■ SnwrtCcse ' eosy-fo-open modulor housing for easy upgrodes ond serviceability 
9.5" active-matrix LCD displays 256 colors 
Eosy-to-remove keyboard for quick memory and BIOS upgrade 
EasyTroc " centrally located removable trackball 





in 
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2 PCMCIA Type II 
slots/1 Type III slot 

1.44MB diskette drive 

Local bus accelerated graphics 

Suspend-to-Disk feature, "No-Reboot" CMOS setup 
ana Suspend- Resume hot button preserve battery life 

Easily upgradable 500M6 2.5" hard drive 

Simultaneous LCD/CRT display 

Slim 8.66" x 11.4" x 2.1" case weighs 6.4 lbs, including NiMH battery pock 

Graphic battery gauge indicates remaining battery life 

One-year 24-hour "Hot Swop" 
Warranty in U.S. and Canada 



$3,995 

$132 A Monih Business Lease 



Desktop Power To Go 

AcerPower'" puts up to twice the power 
of a desktop system in a notebook 
computer. With the lightning-fast 
InteiDX4 processor mnning at 75MHz, 
your productivity will reach 
new heights. After all, if 
you're bus>' enough to need 
notebook, \'ou sure don't 
have time to sit and watch 
the hourglass. 




PCMCIA Gives You 
Easy Communication 

Credit card-sized PCMCIA cards slide into 
any AcerNote, adding more memor>', and 
let you tap into your network, send 
information to a fax machine 
\ ia modem, access additional 
storage devices or transfer data 
between your laptop and office 
desktop. PCMCIA cards also 
make great stocking-stuffers! 



Buy direct from the Industry Source. 
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Count On Dependaiiuty With 
The Industry Source, Aca 

Many of the leading notebooks are manu- 
factured by Acer— now you can have 
the confidence that comes from using 
the industry source. 




MoDuiARiTY For Your Notebook 

Convenient, upgradable architecture has 
arrived with the AcerNote 780cx. It 
features a revolutionary modular design 
that makes upgrading components and 
servicing easy. That's important, because 
when you're traveling with your notebook, 
your system administrator won't be 
around to help you. 

Expandability For Tomorrow, 
Power For Today 

The AcerNote 760 series gives you all the 
expandability of the 780cx, plus more 



AcerNote 760c i486DX2 /50MHz 



i486DX2/50MHz processor 
with built-in 8K6 cache 

4MB system RAM 

SmartCaseeasyto-open 
modular housing for 
upgrodobility and serviceability 

Easily upgradable 340MB 2.5 " 
hard drive 

Easy-lo-remove keyboard for quick 
memory and BIOS upgrode 

EosyTrac centrally located removable trockboll 
2P(MCIATypellslots/] Type III slot 
1.44MB diskette drive 
Local bus accelerated graphics 
Suspend-to-Disk feature, "No-Reboot" CMOS setup 
and Suspend-Resume hot button preserve battery life 
9.5" duol-scan LCD Disploys up to 256 Colors 
Simultaneous LCD/CRT display 



power than many current desktop PCs. 
The high performance of the Intel 
486DX2/50MHZ processor, combined 
with local bus architecture, gives you 
the power to take all your projects on 
the road with you, not just the less- 
demanding ones. 

AaRNon Gives You 
Easy UpgradesI 

You also get the 
same convenient, 
upgradable archi- 
tecuire in the 
AcerNote 760 
series as in the 
powerful 780CX. A revolutionar>' modular 
design makes upgrading components and 
servicing easy. If you're on the road and 
need more storage or memory, you can 
simply plug in off-the-shelf components 
yourself 
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Call 800-848-ACER 



Slim 8.66" X 11.4" X 
2.1" case weiqhs 6.3 lbs, 
including NiMn 
Grophic battery ^ouge 
indicates remaining 
bottery life 

One-year 24-hour "Hot Swop" 
Warranty in U.S. and Conado 



$2,395 

$88 A Moiuli Business Lease 



Prices valid through 
December 31, 1994 

Wlwn cotting, 

please reference #124 ACD 





Monday through Friday 6 AM-6 PM and Saturday 8 AM-4 PM Pacific Time ' V 
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AcerNote 760cx i486DX2/50MHz 
The Presentation Performer 

■ i486DX2/50MHz Processor with Buih-ln 8KB Cache 

■ 4MB System RAM 

■ 2 PCMCIA Type II Slots/1 Type III Slot 

■ 9.5" Active-Matrix LCD Displays 256 Colors 
> 340MB 2.5' Hard Disk Drive 

■ Palmrest with Integroted Trockboll 

■ 1.44MB Diskette Drive 

■ Local Bus Acceleroted Graphics 

■ MS-DOS 6.2, Microsoft WindovR 3.1 

■ Internationol Travelers Warranty 

■ 24-hour "Hot Swap" Worranty in U.S. and Canada 

$2,999 

j $128 A Month Business Lease 

ACEI?N0TE 735c 486SX/33MHZ 
The Value Winner For Presentations 

■ Intel SL-Enhanced 486SX/33MHz Processor 

■ 4MB System RAM 

■ 2 PCMCIA Type II Slots/1 Type III Slot 

■ 9.5" Dual-Scon LCD Color Displays up to 256 Colors 

■ 209MB 2.5' Hard Disk Drive 

■ Polmrest with Integrated Trackball 

■ 1.44MB Diskette Drive 

■ Lwol Bus Acceleroted Grophics 

■ MS-DOS 6.2, Microsoft Windows 3.1 

■ International Travelers Warranty 

■ 24-hour "Hot Swap" Warranty in U.S. and Canada 

$1,995 

$73 A Month Business Lease 



PCMCIA Fax/Data Modems 
And LAN Cards 

Your office at your fingertips! 
A removoble PCMCIA card 
allows you to send and receive 
faxes and data at o rate of up to 
14.4 baud, with fox software for 
simple, error-free operation. LAN cards, 
1^1^ witii your option of either twisted-pair 

or coaxial coble, get you into your office 
im network with ease. 




AceR ii 

C il 



Even ^obal power users 
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Join The Pentium Processor Revolution With A 90MHz AcerPower. 
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The AcerPower"' Pentium'" processor 
workstation represents the next techno- 
logical leap fonvard by combining 
unparalleled 90MHz Pentium-based 
processing with the high-speed PCI 
local bus, for the ultimate in power and 
speed. The fast throughput of this 
system gives you the high performance 
needed for the future with true-color, 
full-motion \'ideo and 5-D graphics. And 
PCI also allows automatic configuration 
of new peripherals as you install them 
into your system. 



Intel Pentium/90MHz Processor 

8MB System RAM (Expondcble to 128MB) 

256K Second-Level Cache 

540MB IDE Fast Hard Disk Drive 

PCI Enhanced Local Bus IDE 

Quad Speed CD-ROM Drive 

15" .28 Noninterlaced Flat Screen Digital 
SVGA Color Monitor 

2MB 64-Bit PCI ATI Moch 64 
Windows Accelerator Card 
1.44MB Diskette Drive 
2 PCI 64-Bit Expansion Slots 




4 ISA 1 6-Bit Expansion Slots 
1 Combination PCI/ISA Slot 
16-Bit Sound Blaster- 
Compatible Sound Card 
Super Muhimedia 
Software Bundle 

Microsoft Windows'" for Workgroups, 
MS-DOS 6.2, Productivity/Entertainment 
Pocks, Works for Windows " and Quicken 



$2,795 

$103 A Moiiili Business Lease 



Prices That Won't Steal Christmas with AcerPower Pentium processor sys- 



Choose from a broad line of AcerPowers. You 
can enter the Pentium processor world for 
as low as $2,595 and still not compromise 
on RAM (8MB), hard drive capacit\- 
(730MB) or performance (a 64 -bit IMB 
Windows accelerator is standard) . Or. 
graduate to a deluxe AcerPower with 
dual IGB hard disk drives, multimedia 
hardware and software. Or choose from 
several models in between. Or make 

a "wish list" and order a model 
custom-configured to \'our 
specifications. No matter 
which way vou go 



tems, j'ou're getting lOC^o value for 
your dollar— along with the ultimate 
in desktop computing power. 

Multimedia Upgrade Kit 

Make your AcerPower a family multi- 
media station witii this special multimedia 
upgrade kit. It augments the standard 
CD-ROM dri\-e with a Sound Blaster 
and Business .■\udio-compatible 1 6-bit 
sound card: high-performance stereo 
speakers: Microsoft multimedia bundle 
with Works, Encarta,'" Golf, Cinemania™ 
and SoundBits.'" 



Rely On The Strength 
A $1.9 Billion Giant 



Of 



Since our start in 1 976, Acer has grown to 
be the \'endor of choice for the world's top 
computer companies. And top power users, 
like Santa and his helpers. 





The industry source means value. 




THf UiTiMATf Gift For 
THf UiTiMATi User 

Wrth AcerPower Pentium protessor worksfotions, 
you'll hove plenty of horsepower for today's 
CPU-intensive jobs. Business executives 
choose Pentium processors (or dotobose 
analysis, high-level spreadsheeting, forecasts 
and analysis. Design and grophics arts 
professionols swear by Pentium processors 
for full-color graphic display and processing, 
3-D modeling, and design ... all without 
long waits with the "hourglass". 



AcerPowci- Pentium/90MHz 




Inid P«nlHini/90MHz Proctssor 

8MB Sydtfl) RAM (Expandoble to 1 28MB) 

256K^ond-levelCo(lM 

850MB IDE F(sl Hard Disk Drive 

raEnhonndLicolBuslDE 

Qm4 Sp—i CD-ROM Drive 

I SV28 Honjntwlaced Hot Saern Digitd SVGA Color Monitor 

1MB 64-Bil Kl Nriro Windows Accelerator Cord 

1.44M8 Diskette Drive 

2 PCI 64-Bit Expansion Skits 

4ISAI6-BitExi)onsionSk)ls 

I Combination PCI/ISA Sk)l 

Miaosoh Windows for Worligroups, MS-DOS 6.2, Produdivily/ 
EnterloinnienI Pocks, Works 
for Windows and Ouidcen 



$^595 

$95 A Month 
Business Lease 



Santa's 
Power 
Station 
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Intel Pentiuni/90MHz Processor 

1 6MB System RAM (Expandable to 128MB) 

256K Second-Level Codie 

1GB IDE Fost Hard Disk Drive 

PCI Enhanced Local Bus IDE 

Qvad SpMd CD-ROM Driv* 

1 5* .28 NoninterkKed Fkrt Screen Digital SVGA Cokx Monitar 

)MB 64-Bit PCI NHro Windows Accelerator Card 

1.44MB Diskette Drive 

2 pa 64-BH Exponsnn Skits 

4 ISA 16-Bit Expansion Sk)k 

I Combinolkm PCI/ISA Sk)t 

Mioosoft Windows for Workgroups, MS-DOS 6.2, Productivity/ 
Entertainment Pocks, Works 
for Windows ond Quicken 



$2,995 

$110 A Month 
Business Lease 



The Most 
Bang For 
Your Buck 




AcerPower Peiuiiini/^WWHz 



Intel Pentium/90MHz PcKossor 

16MB System RAM (Expandable to 128MB) 

2S6t( Second-Level Codte 

850M8 IDE Fast Hard Disk Drive 

PCIEnhoncedLocolBuslDE 

Qwid SpM^ CD-ROM Drive 

1 r .28 Noninierkiced Fkit Screen Digital SVGA Cokv Monitor 
2MB 64 BH PCI ATI Modi 64 Windows Accelerator Cord 
1.44MB Diskette Drive 

2 pa 64 BH Expansion Sk>ts 
4 ISA 16 Blt Expansion Skits 
1 Combinotnn PCI/ISA Slot 

Microsoft Windows for Workgroups, MS DOS 6 2, Productivity/ 
Entertoioment Pocks, Works 
for Windows and Quicken 



Pentium 
Processor 
Power ■ 
Present! 



$127 A Month 
Business Lease 



Please call 1 -800-848-ACER for details on ITw money-back Quarantee lifnited warranty and International Travelers Warranty Return stiipping and insurance 
charges are ttw resporvsitxlity ol tt<e customer Not available in Canada On-ute service may not be available in certain remote locations Products, availability, 
prices and pragiams are subfed to cKange or cancenalion wOwul nam Shwmg and handling ctiaran are ntn. ton. AcKAcnx and ttw Acer logo are 
IMe AcaiPowet. /k»fViw.ClilpUp«idSffll(1(^aretrad«tarksolAewAin«ia 
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Prices valid through 
December 31, 1994 
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Monday througli Friday 6 AM-6 PM and Saturday 8 AM-4 PM Pacific Time 



Intel Pentium/90MHz 
Processor 

m 16MB System RAM (Expondobie 10128MB) 

■ 256K Second Level Cache 

■ 1GB IDE FostHord Disk Drive 

■ PCI Enhonced Local Bus IDE 

QHod Speed CD-ROM Drive 
• 1 5" .28 Noninterlaced Flat Screen Digital SVGA 
Color Monitor 

■ 2M6 64-Bil PCI ATI Mach 64 Windows 
Accelerator Cord 

■ 1.44MB Diskette Drive 

■ 2 l>CI 64-Bit Expansion Slots 

■ 4ISA16-BilExponsionSlots 

■ 1 Combination PCI/ISA Slot 
9600 Baud Fax Modem 

Microsoft Windovn lor Workgroups, MS DOS 6.2, 
Productivity/Entertainment Pocks, Works lor 
Windows and Quicken 

$3,195 

$1 18 A Month Business Lease 
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The New 
HP ScanJet Scanners 

Just dick. Thai's all. If you can do that, 
HP ScanJet scanners will do the rest 
Photos, illustrations, text: all easily 
incorporated into your document. 
The new HP ScanJet 3p is a grayscale 
scanner, offering 1200-dpi enhanced 
resolution (300-dpi optical) and new 
software that makes everything auto- 
matic. The HP ScanJet Ilex boasts 
24-bit color at 1600-dpi enhanced 
resolution (400-dpi optical) and now 
includes Calera WordScan OCR soft- 
ware. What's more, if you purchase an 
HP ScanJet Ilex between November 1 
and February 28, you'll get a $1,50 rebate 
when you send in a coupon available 
from your dealer. For more information 
or for the name of your local dealer, 
call 1-800-SCANJET, Ext. 8825. 




Black & White -$599 




Color- $1,179 

The easiest thing 
you'll do all day. 



HEWLETT' 
PACKARD 
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The Digital Phone Fiasco 

'm going to share some arcane but vital information about 
modems with you. If you travel with a laptop machine with a 
PCMCIA modem, you risk destroying your modem whenever 
you plug into an unknown telephone system. 



1 iL-arncd the hard way. after I forgot that a phone sys- 
tem at an office where I often visit had been upgraded 
over the weekend. 1 plugged in and was surprised that my 
call to send my e-mail didn't go through. By the time I 
remembered that they had switched from an analog to a 
digital phone system, the damage was done. Here's why: 

Analog phone systems provide a direct -current signal 
to each phone. When you pick up the handset, a switch 
closes in the telephone and a current flows over the wires, 
called tip and ring. Equipment at the central office detects 
the current, and listens for your touch tones. The tele- 
pht)ne company's equipment limits the current, typically 
to M milliamps or less. 

Digital phone systems work differently. Like a LAN. 
a PBX communicates in digital pulses with the desktop 
handset. Because a PBX provides the power to run the 
microcontroller and other features in the desk set, more 
current is typically available on the phone lines. Some sys- 
tems provide more than 9() milliamps. 

Modems act just like traditional telephones: An inter- 
nal switch connects tip and ring together. This switch is 
an electromechanical relay in most modems. PCMCIA 
modems, however, because of their small size, can't fit 
such a relay and use a solid- 
state relay instead. The 
solid-state relay is designed 
to dissipate the heat from a 
6()-milliamp current and to 
withstand the higher AC 
voltages from a ring signal. 
Most PCMCIA modems 
cannot dissipate the addi- 
tional heat caused by the 
higher currents available on 
digital systems: the part of 
the modem that connects to 
the phone line (called the 
DA A ) dies, leaving the rest 
of the modem operating 
normally. 

I was naturally dis- 
traught when I lost my 
modem, but 1 had no idea 
how widespread this prob- 



Somewbere, a killer phone system 
lies in wait, ready 
to destroy your modem. 



Illuslralion by Clemcntc Boiclho 



lem was until I started cruising the various on-line forums 
where people talk about modems and vendors provide 
support. Virtually all new notebook computers u.se PCM- 
CIA modems, and judging from the volume of messages, 
they're dropping like flies. 

The problem got so bad at IBM that the field service 
group created a penlike test instrument that they could 
distribute to the thousands of employees who travel with 
laptop computers. Tlie IBM Modem Saver has a green 
light for a normal line and a red one that indicates dam- 
aging amounts of current. IBM now sells the Modem 
Saver direct («(X)-388-7()8()) for $29. 

It's not that hard to figure out if a desktop phone is 
digital. Turn the phone over and look for an FCC ringer 
equivalence number. Only analog phones have them. The 
real question is whether that empty jack next to the one 
the phone's plugged into is an analog line for data calls or 
another digital line. That's when the Modem Saver comes 
in handy. 

We who live on the road must have a code, and it s 
usually 9 for an outside line. Fortunately, most hotels 
have modem-friendly analog lines or provide an analog 
dataport on their digital phones. The real obstacle to 

communication is an office 
with no analog phone lines. 
If you absolutely have to 
find an analog line, you can 
unplug a fax machine, but 
you won't win any populari- 
ty contests with shenanigans 
like that. Fortunately, 
there's another solution. 
Even digital phones have an 
analog aspect — your voice 
and that of the party you're 
calling. A number of devices 
let you plug right into the 
handset cord, so you can use 
your analog modem with 
virtually any digital phone 
and PBX. 

Unlimited Systems 
Corp., which pioneered the 
flrst handset cord couplers. 
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Imagination. 
Innovation. 
Insight. 

No other books bring computer technology to hfe Uke 
the How Jt '^orh.s, series from Ziff-Davis Press. Lavish, 
full-color illustrations and lucid text from some of the 

worlds top computer commentators 
make How \\. Works books an 
exciting way to explore the inner 
workings of PC technology. 



5t XT n 

HOW 
NETWORKS 
WORK 




l$(N:1ii-8 

Price: $15 95 



AVAILABLE 
AT ALL FINE 

BOOKSTORES OR 

CALL 1-800-688-0448, EXT. 8367 

© 1993 Ziff-Davis Press 
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leads in this market with its Konexx product 
line. IBM sells a slightly modified version of 
the Konexx coupler, called the Digital Phone 
System Enabler (800-275-6354). Radish 
Communications (303-443-2237) has entered 
this market, too. with its InsideLine adapter. 
If you travel abroad, however, you'll even- 
tually encounter a phone system that will 
defeat your best attempts to hook in. Konexx 
has the ultimate answer. The Konexx Kou- 
pler 204 is an acoustic coupler that fits even 
the weirdest French phones (France seems 
to have the market cornered on oddball 
phone systems). The Koupler bears no 
resemblance to the clunky, unreliable 
acoustic couplers of old. This one connects at 
9,600 and 14,400 bps on digital phone sys- 
tems, but it can eke out only 2,400 bps on 
standard pay phones. 

PROTECT YOURSELF 

Still, these external devices may seem like an 
awful lot of trouble to go through for what 
amounts to a design deficiency in PCMCIA 
modems. There's one modem line on the 
market that can protect itself. Megahertz's 
1 144 and 2144 modems detect high current 
lines and issue messages from internal ROM 
to the screen. The modem then refuses to go 
off-hook while the high current is present. 
Unfortunately, unless you use a standard 
communications program, you'll never see 
the warning: E-mail organizers, graphical 
packages for on-line services, and applica- 
tions such as Lotus Notes all mask messages 
from the modem. 

Modem vendors are painfully aware of 
the problem, and every manufacturer I've 
contacted is in the process of specifying 
higher-current solid-state relays for their 
modems. Within six months, the problem will 
have vanished — but only for new products. 
Existing products will always be susceptible. 
I wouldn't be surprised to see some enter- 
prising manufacturer build an in-line circuit 
breaker that detects high-current lines and 
protects your modem accordingly. 

The real source of the problem is the digi- 
tal phone system manufacturers. They should 
never have used the same RJ-1 1 connector 
that analog phones use. Yes, the RJ-1 1 is ubiq- 
uitous, inexf)ensive, and extraordinarily effec- 
tive. But a simple blocking key on digital jacks 
and a matching notch on the plugs could have 
avoided the problem entirely. 

Now that you know the danger, connect 
with care. □ 
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This holiday, 
give the gift of 
safe computing ... 



Just don't have the time for power problems 
on your PC? Don't worry. They'll always 
make the time for you. 

The question is not if a power problem 
will occur, but when. Whether due to 



Bad power is the largest preventable 
cause of computer data loss 
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APC UnmterrupttbU Power Supplies provide instant battery 
I backup to protect your data from loss and your hard drive from 
damage. Units are backed by up to S2S.0OO m surge protection 
insurance, so you can rest easy and stay productive even during 
the worst storm. 
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household appliances, local construction, 
poor wiring, bad weather or even other office 
equipment, power problems are as inevitable 
as death and taxes. 

In the next three months, 
more than 30,000,000 PCs 
will be hit by power 
problems... 

In fact, one study discovered a typical PC 
is hit over 100 times a month, causing 
keyboard lockups, hard drive damage, and 
worse. And a study by Bell Labs, found that 
undervoltages and blackouts represent more 
than 85% of power problems likely to hit 
your computer, a fact which leaves standard 
surge suppressors powerless to protea you. 

More than 2,000,000 
satisfied APC users won't... 

That's why you need instantaneous 
battery backup power from an APC 
Uninterruptible Power Supply to prevent 
keyboard lockups, data loss, hard disk 
crashes, and hardware damage. It's even been 
said that there are three types of PC users: 
those who have lost data due to a power 
problem, those who are going to, and the 
more than 2,000,000 satisfied users who have 
protected themselves against the inevitable 
surge, blackout or brownout with the most 
reliable UPS they can buy... APC. 

'25,000 worth of peace of 
mind starting at just '1 19... 

Not only can APC protect your data. We 
can protect the investment you've made in 

"Don't take 
chances...get the 



PC World 

Top 20 
Upgrade 



ultimate 
protection... from 

APC'-PCWorU 



your hardware as well, whether it be 386 or 
486, Pentimum or PowerMac. In fact, surge 
proteaion performance is even backed by up 
to a $25,000 Lifetime Equipment Protection 
Repair/Replacement Guarantee. 

Ask for APC at your computer reseller 
today, or call for a free handbook. Starting at 
just $119, an APC UPS is serious protection 
no serious computer user should be without. 



FREE SO-pg. 
PC protection 
guide 




What are the causes and effects of power 
problems f The most common power protection 
mistakesi fax for your fret handbook today! 
Please rtfettnce DepI E4. 

Name: 



Company- 
Address: _ 



Phone: 



Brand of UPS used: 



Number of PCs/Servers to be protected: 

800-800-4APC 

40l-788-2797fax 
PowerFax Info (800)347-FAXX 




^ AMERICAN POWER CONVERSION ^ 

A publidy-traded company (NASDAQ: APCQ 



Mobile 
Pentium. 









1 intel 1 








1 Pentium - ■ 

r { 













INTRODUCING THE T4900CT PENTIUM NOTEBOOK, 

The 75MHz mobile Pentium " processor from Intel, with state-of-the-art Tape Carrier Packaging 
(TCP), is designed specifically for notebooks. Toshiba's engineers have crafted the T4900CT using 
this processor, so there is no need for fans or special cooling systems. Then they've added advances 



T4900a FEATURES: 

• 75MH: Intel Pentium™ 

3.3 volt piDcesstx, 16KB cache 

• 10.4" dia. color SVGA TFT-LCD 
active matrix display 

1 810 Million B^-te (•772MB) HDD 

• 8MB RAM expandable to 40MB 

• Jm PCMCIA slots ( 10.5mm and 5mm) 



• VL local-Kis viJcii 

• Integrated giaphics accelerator 

• 65,536 (64K) simultaneous colors 
•WAV Audio and MIDI sound 

• Audio jacks; headphone/speaken 
and microphone 

• NiMH battery- for extended life 

• 6.9 lbs. 



• 3.5" 1.44MB fliirpvd'sl' drive 

• Accupomt'"integratedpointingdevice 

• Pre-installed software: DOS, WItkIows for 
Workgroups? Window's Sound Systemy" 
Run Time Video for Windows™ 
Fn-esse™ software and lndeo™video 

• Toll-free Technical Support— 
7 dan a week, 24 houn a day 




Pentium 



Portable 
Maximum. 




Dock into ^opaond 
Desk Station N for mstim 
cmnecam to your momun. 
f\M-5ize keyboard, (mnta 
.aninetuiork. 
TTie T4900CT uiiih Desic Station iV is J 
the cxmiputer you need. 



The 10 A" color ^g. 
actiiermrix jQA^ 
screen displays ^ 
65,536 (64K) simultaneous cdors 
far stmmin^y redisac images and 
brilliai\tgral>hia. 



MCMVtSCJC*S£ 




Joke oil yourfies uit/i you, it\Au&\g p ^ ff* ff^ .P * ^ l>r 
fuH'moaoniiieoand nudttmediauith /j_Jf, ' J, • \ \ • \ '^Im: ' 
the 810 million bytes (=772MB) hard » ]rr~-^ J i --i* 
diskdiive. 

i 



In' i/k; 75MH; mtMe Pentfum 
provides smooth playhack cffiJL- 
motion and /ull-screen l ideo. 



TJie built-in sound system includes a 
microp/ume and speuiaT, [ius parts 
far an emnial Tim«\h «v 
and spea/eers or 
headphones. 



\inv 




Dual PCMCIA expflnsiim ha 
Hype II and Type III) nm simultan- 
eously— /ot connection to your 
LAN, faxjmodem 
andmori 



em 



like an AccuPoint™ integrated pointing device, 10.4" color active matrix display, and plug-and- 
play connection to peripherals. You can even blast MIDI and .WAV Audio through the built-in 
speaker or audio jacks for more dynamic multimedia presentations. See and hear this Pentium- 
powered touring machine today. Call 1'800'457'7777 for the dealer nearest you. 



In Touch with Tomorrow 

TOSHIBA 

C 1994 Toihiba America Inluniutiao Syaons, Inc Ail products IndiatKl b>' tndomik symbols ait tradeniaiked and/n regisicred by ihnr respective campmn. 
TIk Inid InsKk, Pentiuni, and Indeo video logn ai< iradenaib of liud Cucpont^ 
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standard With Every 
ZEOS Ambra System: 



>• Genuine Intel 486 microprocessor. 
>■ Intel's Pentium 

OverDrive 

upgrade 

socket. 

> I28KSRAM 
cache. 

>■ T^TO serial 
ports, one parallel 
port and one mouse port 
integrtiled. 

> Five expansion slots: t\vo VESA 
local bus and three l6-bit ISA. 

>• Small footprint case with four bays. 
>• System speed selectable through 

the keyboard. 
>■ 200 watt power supply, switchable 

betwen 115/230V. 
>• ZEOS 101-key space-saving 

keytoard. 
>• Password feature built-in 

ROM for security. 
>■ EPA Energy Star compliant. 

> FCC Certified Class B; UL listed. 

> ZEOS Customer Satisfaction 
Package. 



Package 1 


486SX-33 


Si 195 


486DX-33 


$129S 


486DX2-50 


S129S 


486DX2-66 


$134S 



>- 4MB RAM 

► 214MB IDE hard drive, .32K cache 
>>3.5" I.44MB floppy drive 

>■ On-boaid \'ESA local bus SVGA 
color video 

► ZEOS 14" 1024 X 768 NI SVGA 
color monitor, .28mni dot pitch 

► MS-DOS 6.2, Windows for 
Vforkgroups 311. Microsoft Mouse 



1 Package 2 


48eSX-33 


S139S 


486DX-33 


$149S 


486DX2-80 


$149S 


486DX2-66 


$1848 



► 8MB m\ 

► ;28MB IDE hard drive, 
120K cache 

>3.5" 1.44MB floppy drive 

► On-board VESA local bus SVGA 
color video 

► ZEOS 14" 1024 X 768 NI SVGA 
color monitor, .28mm dot pitch 

► MS-DOS 6.2, Windows for 
Workgroups 311, Microsoft Mouse 



Putdtase (Milrrt are nitfccl tu a|fn»'al Ehuineu 
iupptnf. Wll ajnipaiibilff^ u. lir^LifrrTnlnl (Hil> ViodlaikiaDlH 
RspecimlKddm Intd Insidr rs atradmaiiotf Ii<d CorpotMtBB.28QSba 
pubkiy tndnJ ompari) (NASDMj 




Ambra 



The Optimal 

Network or 

Home RC- 

(many ready to ship the day you order) or the option 
to custom build a system to your exact needs. If you 
need a diskless woitatation, we can remove the hard 
driw and ftoppy disk drive, and install a net\«MkcaixL 

What's more, the Ambra is 100% 
compatible with all major operating 
systems on the market. 

You also get award-winning after- 
the-sale support. No company has won moi^e 
PC Magazine Readers' Choice for Service & 
Rehability awards than ZEOS-six in all! 

Whether it's connected to your network or 
plugging away at the home office, the ZEOS Ambra 
is the optimal solution for all your word processing 
or spreadsheet needs. It's the little powerhouse with 
a big punch at an exceptional value. Call a ZEOS 
Systems Consultant today 



ZEOS* Ambra computers are not just another 
line of systems. They're the ideal solution to your 
network or home needs. 

Why ideal? The ZEOS Ambra is loaded with 
hearty features in a slim case. We give you a choice 
of Intel processors-from 486SX-33 to 486DX2-66. 
You also get on-board local bus video, and enough 
bays to add a CD-ROM, 5.25 "floppy drive and tape 
backup. The best news: all this is available at a lean 
price that will leave a little green in your pocket. 

Speaking of green . . . ZEOS Ambra computers 
are green -meaning they use less energy Why 
should you care? Because Ambra PCs cut down on 
pollution and lower your electricity bill. That can 
translate into big savings for you and your company! 

lb save you even nwre money, we lowered prices 
atul offer you several money-saving packages 
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Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: Out- 
side LIS. and Canada: 612-362-1212, Government: 800-245-2449. 
ZEOS Infomiation ,S«tems. Inc. GSA#€SOOK94AGS5176. 
Purchase Orders, .\laaaCanl,VlS\AmEx,Disc»ei;CODandaBbtd- 
able leasing prograins 

Uar pncH luwl >ii i iiunih lew. IK punhac (vcm All pclcn. spKiTicatiom ind iriiUHlU) in iubta u drnigc iilllnil mlkx: aU b oHim te nmny Muh man do nu indudt 
ftiLh infwcl lu tha prtiduct The Enerp Sui onbkn) don nu n^nvit atAMmai J im [ntlud ur xrhoL All praduds ind ampanir Mna are tndemub or RrKuuml trxkmuia li thHr 
' nrknait. Coilpllm Va* IS 1 Rtlele^ 
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800-554-7172 

24 Hours 
a Day 



ZEOS 

INtKNATIONAl lift i 




John G. Dvorak 



The Perfect Notebook, 1995 

f you've ever owned a notebook PC or wanted to, you must read 
this column. Every year for the past decade, manufacturers 
have given us dozens and dozens of notebooks, each better 
than the previous generation. Still, I have yet to find a machine 



thal s satisfactory. Let's review my perfectly reasonable 
complaints. 

One problem is cursor control. That little nub you 
find on the Thinkpad. Toshiba notebooks, and other 
machines may be a nice innovation, but it's very diffi- 
cult and annoying to use. The one on the Toshiba 
Portage 3400 and 3600 machines with the shrunken 
keyboard is especially difficult to use. For the past year, 
I've been using the 3400, the one with the great screen, 
as my road-warrior machine. I think it's the closest to 
my ideal computer. The dinky keyboard takes a little 
getting used to, but it's acceptable. The machine is also 
a bit too thick for its weight, but its thickness protects 
the screen from damage. 

I used to break screens in my suitcase. 1 travel with 
a hard-case Samsonile with the built-in rollers. I prefer 
to pack the machine in the suitcase, as I'm seldom 
stopped at security (even on international flights) when 
I travel this way. Announce that you're carrying a note- 
book and you'll be stopped and asked to turn it on. 
Putting it in a separate laptop carrying case makes this 
announcement for you. 

Anyway, I'd still prefer a full-size keyboard and a 
better pointing device. 
Though still better than a 
trackball, the little Track- 
Point on the Toshiba is too 
tight, requiring too much 
force for my taste. Track- 
balls always get dirt inside 
them and fail. The new 
Apple touchpad may be a 
solution. Whatever the 
case, cursor control has no 
perfect solution. 

So let's look at the ideal 
notebook. Over the years, 
my ideas have changed, and 
now I'm close to specifying 
the perfect notebook. And 
it's a killer. First of all, the 
case is made from graphite 
composite like a tennis 
racket. Very light and hard. 




My ideal notebook is made from a 
graphite composite shell, weighs 
about 3 pounds, and runs for 5 hours. 



Illuilnlion by Clemcnte Bolelho 



The screen is a lO-inch-wide, active-matrix, color LCD 
capable of 1 ,024-by-768 resolution. The keyboard is full- 
size, and the notebook measures 8.5 by 11 by 1 .5 inches. 
My year-old 3400 is about 7.9 by 9.8 by 1 .8 inches. Except 
for the thickness and small screen, this easily beats my 
specifications. 

I'm also enamored with the fold-up keyboard that 
IBM is experimenting on. But until the LCD screen can 
be folded from 10 inches to 5 inches. I don't see that it's 
necessary. 

Now let's see the guts of my ideal notebook. It's got 
the newest magneto-resistive hard disk, a one-platter 2.5- 
inch hard disk that holds .3(X) to 6(K) megabytes of memo- 
ry. Sounds good to me. Let's ensure at least 500MB on the 
disk. The floppy disk drive and CD-ROM drive are light- 
weight clip-ons just as Toshiba's arc. Dell's elegant non- 
backlit recalled flopperoo from some years back had the 
add-on floppy disk drive perfected. Dell was closing in on 
the perfect laptop with that machine. Unfortunately, it 
couldn't be manufactured. 

Let's also try to cram 16MB of memory into the little 
sucker so it can run OS/2, Windows NT. and Unix. It 
should also have both a keyboard and mouse povX so you 

can use it with a monitor 
and real keyboard. Parallel, 
serial, and Super VGA port 
should be on the back, too: 
four PCMCIA slots would 
be nice. And I'd prefer a 
built-in V.34 data/fax 
modem. So add an RJ-1 1 
connector socket. 

Let's try and make the 
whole notebook (sans flop- 
py disk drive) weigh in at 3.5 
pounds. And make sure to 
use a modem battery charg- 
er, one of those Zippo 
lighter-size puppies for 5 
hours of battery life. 

I think this new specifica- 
tion is closing in on note- 
book perfection. . .but the 
next one will be even better. 
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1 R you're looking ror the very best- 
in NOTEBOOK COMRUTING, M F»CS 
SOLUTION IS AS SIMRLE AS 1,2,3. 



1 1 1 V 

LCD STATUS INOICATQH 
CONVCNICNTLY DISPLAYS KEY LAPTOP 

FUNCTIONS INCLUDING BATTERY 

LrFE AND POWER MANAOKMCNT. 



ONE EXTRA PCMCIA SLOT. WHILE 
OUR COMPETITORS INCLUDE ONE 
PCMCIA TYPE III SLOT, WE GIVE 

vou A Type III plus an extra 

TYPE II SLOT (PCMCIA TYPE IVl, 

ALLOWING VOU INSTANT FAX, 
MODEM. NETWORKING AND OTHER 

CAPABiUiTieS- 



1 





CPU 

UPGRAOEABLE CPU LETS 
VOU EXPAND YOUR COMPUT- 
ING POWER AS YOUR PERFOR- 
MANCE NCCOS CHANOE. 



NEW Product 



PCMCIA 28. SK Pax/Modem w/v.34 available 

FOR IMMEDIATE DELIVERY AT $340.00 



/J 



\ 3 



Two Options for 
pointing device: 
Track Ball or 
Touch Pad. 



3-VOLT DEIICN MEANS LEU 
POWER CONSUMPTION. PROVIOINO 

MORE OPERATING TIME. LESS 
HEAT AND GREATER RELIABILITY. 



MPC Technologies, Inc., offers a complete line 
of high end noteKK)k computers providing you with 
fully upgradeahle systems, the latest technology and 
complete multimedia options. 

MPC," pnxlucts incorporate ergonomic features 



and 800 Series, featuring the 
DX2-50/66, the new DX4-75 
and DX4- 100 processors with 
built-in sound and CD ROM 
capability. 
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CATIONS 


•UXJ W,I>X*-7i.«IOOMH; 


• N«» PCMCIA IV »k«». Hirp« I tTpc 11 


• Up«raJc»hk- LCD itiem 


• KMK RAM. nua: 12MB; LMS 4 0 luriaifi 


& 1 tvr« III 


* NtMH hnlirrv wtlh hm twaffitnf irMutr* 


• V5-1«MBFDD 


• Buih-in llmin rxm-bfir cmtcnnck hdl 


• UO povllrl. vnal. VOA. audio tn/twi. 


• .SliJc .u HIH> VUMB apiiti!*m 


.» 7Mh PaJ 




« 9 5- C.4. JuJ STN LCD 


* Btuli-tn 16-hit buHncw wiund tvactn 


* Buih-in micnifitiimc 6i «mo ^«akcn 


• IMBViJcoLullw 


• True V! Voh irstrm 


• MS-IXTS 


• VOApriHin^ l024i7f>HKjS6i.<t.« 


■ AJvjnccd SMI [viwrr (TLMuHfcmntt 


• 9 7 R«. inLWini hatirry pMlt 




* System >(jriiu fwnrt 





for all the comfort of full si:ed desktop systems. 
There's a built-in palm rest and responsive center 
trackball; and there's an LCD display that monitors 
important noteKiok functions including battery life 
and p<iwer management. 

The latest technology is offered in the new 700 



New! 




700 and 800 Series 
Monochrome, Dual Scan color, 
and Active Matrix systems offer 
fiill CPU upgradeability. 
Upgrade options are available 
so you can expand memory or 
hard drive capacity. 

Feature for feature MPC 
delivers the best value in notebook solu- 
tions. Let one of our skilled sales consul- 
tants help you determine which MPC 
System is right for you. 



— ^- • J -f Jf^wpi 


750 4860X2-50 MONOCHROME 4MB RAM, 260MB HDD 


Sl.-tiO 


7SO 486DX2-50 DUAL Scan 8MB RAM, 340MB HDD 


r 


775 486DX4 75 Dual Scan 8MB RAM. 340MB HDD 






.s .'H Dot. WINQOW* worn WOaNMOWr, PCMCIA 14.4 rAA^fOMM CAJiO. 


7SO 48eDX2.50 DUAL SCAN 8MB RAM. 340MB HDD 




775 486DX4-7S DUAL SCAN 8MB RAM. S24MB HOD 


$:,779 


775 4860X4-75 DUAL SCAN 16MB RAM. 524MB HOD 




NEW YEAR RESOLUTION 


WitH OOft. WNOOwa 9om *rom* omoup. PCMCIA 14 4 rAH^HooCM • a iM 1 rrHiMMcr 

CAMO. CAR tCAWTim ft TftMCUl 


799 486DX4-IOO DUAL SCAN 16MB RAM. S24MB HDD 




799 486DX4-100 DUAL SCAN 24MB RAM, 524MB HDD 


$V740 


799 4860X4-I00 TFT ACTIVE 24MB RAM, 524MB HDD 


$-».6a"' 




INC. ,1 DiH.. OOS. Win -ow yi.til,» Lirr »TYif CD P«c» • S CD Boxus P*c« , i»Ci 




866 0X2-66 4MB RAM. 260MB HDD 


$:,'>RC 


875 DX4-75 4Ma RAM. 340MB HDD 


$■2,850 


B99 DX4-IOO 4MB RAM. 524MB HDD 


$3,130 



FOR TOUCH PAD OPT ION, ADD »45 OO 



CKHTIPIKD KBTBOAIIB BUNDLB: •STB 




MPC; Technologies, 291 5 Diiinilcr Si., S.int.i Ana, 
CA 92705. Local: (714) 724-9000. (800) MPC- 
8088. Fax: (714) 724-9648. BBS: (714) 724- 
1 519/724-1 543. Tech. Support: (800) 672-6686. 
24-Hour Fax/Back: (800) 672-8882. 



CD-BOOK 
THE COMPLETE COLOR 
MUTIMEOIA PORTABLE, 

WITH 4MB/260MB POR 

ONLY 
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CATIONS 1 


• DX2-50. DX2-«.. DX4-7S IXMHi 

• Bulli-in jKuhlc^ndCPRClM mtP^ 

• FrwLttvStvtrCniVk Ha\)&6Cni 
ii^ Encvcinfwdu 60. Antnuk, Chcwnam 
400C, W(«U AtU» w/m.vK>. US AlU 
w/ttkn»c4, Mjvu Beacon Trachn TviWlt 2 0 

• 4MBc)i|Mi>d.it>lr r.< ICMl^ 


• 9 5" Owl Scwi & TKT Acitve LUlicrem 

• AccctcmrJ U htt VESA U<cal Bu> VGA 
with 1MB 

• \'GA port wn»" 10:4K76HsiM oilnr 

• Dtuh-in ^Himdng drvicr (Vena PcMni) 

• PCKlClATnKlll •u* 

• l6-hitMcKi)(S>unJBLm«ici>mpiitihte) 


• NtMHhMirrv 

• Advmncnl pown mwuflrmrnr 

• Bwll-m mKiofhunc & Menu tpcaken 

• IA> parallel. MTTut. VCjA & «udi» in/>«ii 

• DOS & Wtndmn ioi W,a Ctoup 

• CaiTfingaHc 





Tcrnw: No suh-chiirKo tor MiistcfCiird or Visa order*. PurchaM: order. iitccpieJ trum approved corponiiions, Kovt-mmeni inMituiions and universities. MPC pncin); subject to change without notice- 
All trademarks and rcKiMcrt-d irjdeniiirks .ire ot their respective companies. 
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■ ll ore Conspiracies 

■ II Dept.: One of the 

■ 11 most interesting deals 
B I I recently in the news is 
H ■ I Microsoft's buyout/ 
H I I merger of Intuit. On 
H I I the surface, it's hard to 
HI H sec why Microsoft did 
HI I this. The only expla- 

H nation that made 
H sense to me was the 

pKissibility of the Justice Dept. or 
the Federal Trade Commission 
quashing the deal, giving Microsoft 
something to complain about. 

I've concluded Microsoft would 
not only benefit from the govern- 
ment voiding the deal but might 
actually encourage it. There have 
been many reports of Bill Gates 
playing golf with Clinton. The 
Microsoft executives were known for supporting Clinton 
but not necessarily known for large monetary contribu- 
tions. If Gates could signal (or ju.st tell) Clinton to kill the 
Microsoft/intuit deal, he would accomplish three 
things. ( 1 ) As we all know, the recent wimpy rulings 
against Microsoft angered much of the competition 
screaming for justice. One newsletter writer is madder 
than a wet hen. There's lots of bad press. Quashing this 
deal would quiet the crowd. (2) Microsoft has had no 
luck with its Microsoft Money. In many ways, Microsoft 
Money is superior to Quicken. But why beat a dead 
horse? Part of this deal means selling the Microsoft 
Money code to Novell. In other words, Microsoft gets rid 
of an albatross. If the deal is quashed. Microsoft can 
complain that it was screwed. (3) Now having been 
screwed, Microsoft can take more leeway in its relations 
with industry and not worry about government. Microsoft 
would be seen as a company abused by arbitrary govern- 
ment action. 

If the government kills the deal and you suddenly see 
Microsoft's generosity towards Clinton in his 

reelection bid, you'll see the connection. 

Now let's come down to earth and discuss why 
Microsoft would buy Intuit. First of all, IMicrosoft 
could not compete hcad-to-head with a small Cali- 
fornia software company with a fraction of the resources 
commanded by Microsoft. One analyst claims that the 
whole deal was done so Microsoft could get hold of the 6 
million Intuit users and somehow sucker them into 
signing on to Marvel, the on-line service that will include 
personal-finance stuff and, perhaps, on-line banking. This 
conclusion is hogwash. How many of the 6 million Intu- 
it users ever go on-line? Half maybe'.' So it gets 3 million 
potential Marvel users for $1 .5 billion. Would Microsoft 
pay $500 a head to pump up the subscriber base of Mar- 
vel'? i don't think so. 



John G. Dvorak 

Inside Track 



Why did Microsoft buy 
Intuit? Because Gates is a 



big believer in getting 
smart guys to work for him 
He needs to suck Scott 



Cook's brain dry. Expect 
to see Microsoft buy more 
and more companies for 



in sucking. 



I take Microsoft at its word. The 
company says that it believes that 
electronic banking is the future, 
and Intuit has a better track on this 
than Microsoft. The track was creat- 
ed by Intuit honcho Scott Cook, who 
is something of a genius when it 
comes to this market. Gates is a big 
believer in getting smart guys to 
work for him. He needs to suck 
dry Scott Cook's brain if he wants 
Microsoft to be successful in this 
niche market. That's why Microsoft 
bought Intuit. Expect to see 
Microsoft buy more and more com- 
panies for "brain sucking." 

Colors, Colors Everywhere 
Dept.: Some time ago, a company 
called Penor brought out a stun- 
ning monitor and keyboard combi- 
nation in lavender, sky blue, and 
other colors. Anyone who could get hold of these periph- 
erals loved them. I've always thought that colored moni- 
tors, computers, keyboards, and mice were the future. 
The Taiwanese kept trying to introduce colorful devices, 
but boneheaded American wholesalers rejected them 
and we, the consumers, never got a chance to buy these 
things. 

So my heart skipped a beat when monitor-maker 
Nokia Consumer Electronics introduced a new line 
of Scandinavian-designed 1 7-inch monitors in red, blue, 
green, or granite. The monitors incorporate speakers 
(Nokia makes speakers for Porsche and Mercedes-Benz) 
and look like winners for the home system. 

Genuinely Interesting Software Dept.: There's 
more from Scandinavia. A lot of you have heard about 
the public-domain version of Unix from Finland's super 
coder Linus Torvalds. Novell was even going to jump 
into the scene with a project named Corsair. I've had 
many hackers and programmers insist that I plug this 
excellent version of Unix. The best source is 
Yggdrasil Computing (telephone. 408-261-6630; fax, 408- 
261-663 1 ). The company put together a $34.95 CD-ROM 
jammed with everything you need to run Linux, includ- 
ing the source code and full X Window implementation. 
This thing incorporates true multitasking and has real 
TCP/IP supjwrt. The newest version of Linux lets you run 
System 5, Release 4, Unix binaries! This means most 
everything that runs on most commercial Unix boxes 
should work here, too. For $34.95, there's no excuse 
not to have Linux as a primary or alternative operating 
system on your workstations. Yggdrasil is the leading 
providerof this stuff in the country. If you have any inter- 
est in Unix, you should call these guys now. Qh, the 
name refers to some mythological Norse tree. They'll be 
glad to explain it. Highly recommended. Bargain of 
the year. □ 
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What's one without the other? 



Your notebook PC and the new HP DeskJet 320 printer. 



c. 




High-quality mobile printing. 



Compact and light, 
just 4 lbs. 

Upgradable to color for 
just $49. And ColorSmart 
technology makes it 
vibrant and easy to use. 



$379 list price, actual 
price may be lower. 

Bundled with optional sheet 
feeder for a list price of $455. 

Check the Yellow Pages for 
the HP dealer nearest you. 



HP Printers 



HEWLETT* 
PACKARD 
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Samsung 

A new point of view. 




SyncMaster 17Gk 



Ifs aboU how yDu work... Aftitude Sotisfadion. Pride. 
The 17- inch SyncAAaster'" monitcKS fefled today's 
changing lifestyles. Hassfe-fiee. Value-ofierted. 

Samsung took lor granted you vsonted bright, crisp 
clear images that don't flicker. You're also concerned 
about safety and energy conservation, 
so they're standard on the whole series, 
life should be as simpfe os possibfe, so vje odded 
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inncwati^ new features like On-Scieen Display and 
Real Color Control, and as you vxould expect, the 
Gl Series comes with o tvvo-year limited v^a^ranty. 

Tbink about hcM/ you view •^our v\ork. 
Samsung did. And came up with a 
whofe new point of view. 
For additional information, ^JJ^^^ffl^ 
coll 1- 800 033-4110 •■■■**^iici 
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100 IK! 



Fax -on- demand System now available for product specifications 201-229-4053 




Jim Seymour 



PC Sound: Upping the Ante 

J arlier this year (in our April 26 issue), I looked at some of the 
amplified speakers sold for PC sound use and made a few sug- 
J gestions about which work best in typical PC setups. Since 
then, three things have happened: Many new and often much- 



improved PC speakers have appeared on the market: 
sound itself has gotten both more important and a good 
deal better on new CD-ROMs: and a large number of 
readers have written me with their tips and tricks lor get- 
ting better sound out of their PCs. 

Clearly, it's time for us to revisit PC sound. 

One problem many users say they worried about 
before they set up a PC sound system at work was that 
in an office, their coworkers might find the sound intru- 
sive. In practice, this rarely becomes an issue. The laws 
of physics come to our rescue here: Sound falls offal the 
square of the distance from its source — twice as far 
away, it's only one-fourth as loud. So. unless you're 
sharing a desk or cubicle with someone, you're not like- 
ly to bother anyone if you keep the volume at a moder- 
ate setting. 

Both the fear ofdisturbing others and a desire for pri- 
vacy lead many PC users to try earphones. In my earlier 
column. 1 suggested users try the inexpensive headsets 
that come with portable cassette players, but since then 
I've used several really exceptional wireless headphones, 
which are a lot more practical. 

Even the least wriggling in your chair or reaching for 
the telephone gets you tan- 
gled up in headphone 
cords; a cordless setup is 
the answer. Sony has sev- 
eral good wireless units in 
the $100 to $150 range: 
even better systems from 
Beyer Dynamik and Senn- 
heiscr can be had for Sl.'iO 
to $2(K). 

At home you may prefer 
the design that completely 
covers your ears, sealing out 
the sound of the dishwash- 
er, the TV in the next room, 
and Junior's fights with 
Susie. But for the office. I 
recommend the lighter and 
more comfortable sort of 
headphone that sits on your 
ears and allows you to hear 




lllustralion l>y Clemcnte Bolclho 



ringing telephones and questions from your nearby 
coworkers. 

In the quest for the cheapest decent speakers, one 
reader had a great idea: Try a boom box. Some of the 
more elaborate boom boxes have line-in jacks for attach- 
ing an audio CD player: just connect the line output from 
your PC's sound card to the line-in jack from the boom 
box. If you can mount your boom box on a shelf just 
above and behind your PC. you can get reasonable PC 
sound without spending a cent. 

STANDOUT SPEAKERS 

I know 1 said this in April, but it bears repeating: Deep- 
six the tiny, tinny boxes that come bundled with your mul- 
timedia PC. How much you spend on replacing them 
depends on how much you value good sound and how 
loud you're likely to play the system. 

For home, or for an office where you can crank up 
the volume after hours and let your system wail, two 
really exceptional new amplified systems are available 
from Bose Corp. and Cambridge SoundWorks. Both 
move the low-frequency driver, along with the amplifi- 
er, into a separate subwoofer unit. 

Bose's entry. the 
Acoustimass Multimedia 
Speaker System, uses two 
tiny satellites — about 3 by 3 
by 4 inches (HWD)— that 
sit behind and on either side 
of your monitor: the big. 
heavy subwoofer sits on the 
floor. 

1 think I can safely say 
that this offers the best PC 
sound you've ever heard. 
The midrange and treble are 
smooth and crisp, and the 
bass coming from that sub- 
woofer is nothing less than 
astonishing. .Sometimes late 
at night I close the door, pull 
down the shades, crank up 
the Bose-equipped PC in 
my study, and dive into 
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PC sound has come a long way 
since the days of crackly 8-bit sound 
boards and cheesy squawk boxes. 



c 



Jig i»c 'fj^j^ljj^ lie O^r "gr^jPy^C^ 
Our CPU coolers last 10X longer than cheap imitations! 




lypical 486 Cooler 



CPU-Cool' 



• Thick, kludgy design (.8") Thin, integroted design (.ST 

• Ordinary extruded heat sink Custom die-cast heat sink 

• Sleeve-beoring fon {5,000 hrs.) • Boll-bearing fan (50,000 hrs.) 

• Made in Taiwan • Mode in USA 

Protect your 486 and Pentium processors the right way! Cool them (70 - lOO^F) with 
genuine CPU-Cool ' and PentaCoof "' coolers. You'll prevent random system errors 
and other heat-related problems. Easy to install. 5-year warranty. 
Effective, inexpensive insurance — that won't wear out! 

CPU-COOL (486s) $24 

PENTACOOL-54 (90/100 MHz Pentiums) $24 

PENTACOOL (60/66 MHz Pentiums) $29 



5995 Avenida Enemas, Carisbad, CA 92008, (619) 931-5700, (800) 722-6555, Fax (619) 931-6988 
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Now everyone in your office 
can have ihcir own HP 
Laserjel printer — wiihoul 
breaking your light budget. 
All you need is lheiV^^'<•r/^•/^ 
Plug the Sencrjcl into your 
HP LaserJet. Run phone cable 
lo each computer. Then up to 



12 people can simultaneously 
whooosshh documents to the 
Laserjel. The Serverjft comes 
in a variety of models with up 
to 4MB of buffer memory to 
spool your print jobs. To order 
your Serfcrjc! or request your 
FREE catalog, call ASP at... 



1-800-445-6190 

DEPT HHOBC 

ASP Computer Products. Im . 

160 San Gabriel Drive 
Sunnyvale, CA 94086 USA 

Phone: (408) 746-2965 
Fax: (4081746-2803 



WASP 



JimSepour 



LucasArts Entertainment Co.'s Rebel 
Assault. Being surrounded by so much good 
sound literally changes the experience of a 
computer game: You're inside the game, not 
just an observer. 

The Bose system costs about $60() — but 
you get what you pay for. If you want the 
best, nothing can touch the Acoustimass 
system. 

The best buy in new PC sound systems 
has to be Cambridge SoundWorks' epony- 
mous Sound Works. At $199. SoundWorks 
approaches the sound quality and volume of 
the Bose. at a third of the price. Its tiny cubes 
are about the size of the Bose satellites, but 
the subwoofer is much smaller. The sound is 
crisp and clear: as with the Bose system, you 
may have to listen to a high-quality music 
CD to appreciate just how good Sound- 
Works is. 

THE PAST, REVISITED 

Altec Lansing, which introduced separate 
subwoofers in PC sound, has revised its ACS 
3()0 system (now called the 3(K).l ). cleaning 
up its sound considerably in the process. The 
distortion I heard before in the 3(X)s is now 
gone. 

Among the speakers recommended pre- 
viously, the Yamaha YST-MlOs ($70. 
street) are now probably the overall value 
leaders, with good sound at a great price. 
The $90 AR 22s from the Acoustic 
Research division of International Jensen, 
which I recommended as the best really 
compact speakers, still win that prize 
( unless, of course, you can move up to a 
subwoofer system, such as the Bose and 
Cambridge SoundWorks units). 

Finally, there's a new development in PC 
sound that will really appeal to game players: 
so-called '3-0" sound. 

By far the best 3-D results I've heard 
come from NuReality's add-on SRS units. 
The $80 Vivid 3-D Plus unit plugs in between 
your sound card and speakers and makes a 
huge difference in the impact of game 
sounds. With this gizmo, your audio world 
opens up spatially — suddenly you're inside 
the game. Combined with powerful, wide- 
range speakers, an SRS system delivers a 
gamer's nirvana. 

PC sound has come a long way since the 
days of crackly 8-bit sound boards and 
cheesy squawk boxes. If you're still stuck in 
those dark ages, this Christmas may have a 
nice surprise in store for you. □ 
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"Hallelujah'" ^ 




Cjmt/iia Kriil 
Westlake 
ViUage.CA 




Susan Veagiej SuUiian 
San Dieg}, CA 



TimotfiyJ. 
McMonui 
Minneapolis, MN 



Why is QuickBoolcs #1? Word of mouth. 

It's the ^\ selling bookkeeping software for 
small business people. It's the *1 recommenda- 
tion from retailers. And most importantly, 
it's *1 with users. 

Because QuickBooks is so easy, you don't 
even need to know a debit from a credit. If 
you know how to write checks and invoices, 
you know how to use QuickBoob. Just fill in 
the familiar forms on the screen and it does 
all your bookkeeping for you. Invoicing and 
accounts receivable. Check writing and 
accounts payable. Plus all the financial reports 
you need to manage more profitably. 

And it's fast. For instance, it finishes any 




NEwT^ 




»■ ■"■ ^ Version 3.0 
for Windows* 

Now with Inventory & 
Modifiable Invoice Formats 




Accounting without the hassles! 
The sasy way to control your business. 

QuickBoob 



Robert 
D.Pinson 
' Miami, FL 



These people 
arc all real 
QuickBook.', uset^. 
(Thanks tivr all 
your comments 
and photos!) 




repeat entry for you as soon as you start typing. 
Add QuickPay " and you have complete 
payroll, too. 

It's also easy to tailor QuickBooks to your 
business. Simply choose from a list of business 
types and then customize the settings and 
reports as much as you want. 

"Extraordinarily easy to use, yet provides 
plenty of accounting power." PC Magazine 

"QuickBooks is the easiest" New York Times 

"A great program if you're more interested in 
running your small business than becoming 
an accountant." PC World 

Now we'll look forward to hearing the 
word from you. 



Try QuickBooks 
for only $8.00! 



I'.n only shipping and handling now 
to try QuickBooks. If vou decide to keep using 
it after 30 days, pay just $99. 
Or tiy QukkBooks and QuickPay for just $9.95, 
and pay just $1 39.95 if you decide to keep it. 

1-.800'781^999 Ext 700173 

To Order 24 hours a day, 7 Jays a wetk. 

(QuiclePay not availahle m Canada.) Credit card orders only. 
Plrasc have your caid readv. Offer for first time users only. 
Intemanonal shipping extra. Offer expires 3/H/95. 

*AUo available: Version 2.0 for DOS. 
Does not include new WIN 3.0 features. 

Winlan syston i «|uim ii ni ci; )* hichct 1B.M c.mpaiihic PC «rid> 4 
MB RAM. Window V 1 of hisher. 10 MB fnt space or youi hard disli and 
a VGA ,T hcttcf nk^itiif . ^X■'llf^(s with any pnntct AjppcTtrd by Wltidows. 
QuickBaiLs IS 3 registered trklemark of Intuit Inc. 



A bright idea in the evolution off presentations. 





The compact, transportable MultiSync Multimedia Theatre LCD projector produces high quality images 
and is very easy to use. It makes professional, boardroom quality presentation capability available to anyone 
in your company. The MultiSync MT is unique, both functionally and visually. With NEC's exclusive LightGate 
technology, the MultiSync MT makes more efficient use of its light source to provide brighter, more readable images 
under a variety of lighting conditions. Both PC and Mac computers can be simply connected via NEC's MultiCable 
connection system - a single cable that connects to either source. It will also project composite video 
sources, like your VCR, and has built-in audio capability. Plus, the detachable Walk-or-Dock control 
works when "docked" in the unit or as a separate handheld remote. The MultiSync MT projector: it's 
what presenters havebeen waiting 2 million years for. Questions? Call 1-800- NEC-INFO. Or, for 
nfo via fax, call 1-800-366-0476 and request Document No. 68001. 
The easiest projectors to live with for hours and hours: Ours. 



MuHiSync n a reuisieied tradwnarti and Multiniedii Theitt*. UghiGale. MultiCable and Wall<-c>.t)ock an Badamarks of NEC TectwoloatM. Inc. 

CIRCLE 217 ON READER SERVICE CARD ^ 





Gotta reach people all over town? 

Done. 



Even in a city of 8 million, you can reach just about anyone, anywhere, no problem. It's called the 
Sony Magic Link'" communicator, and it makes messaging intuitive, intelligent and easy to use. From scheduling 
a meeting for you to picking the best way— AT&T PersonalinlTServices, fax, e-mail, pager— to invite them. 
It changes the way you communicate. To find out how, simply call l-8(X)-55-MAGIC, see the Magic Link kiosk at 
participating Sony dealers, or visit the Sony Magic Link Information Center on America Online.'^ 





Bill Howard 



My Perfect PC 



My PCs at home and in the office are showing their age, and 
I've started thinking about what I want on my desktops for 
the next few years. While brand is important, I don't think 
you'll find enough performance difference among vendors to 



make you choose A over B because A ships a faster Pen- 
tium box. Brand-versus-brand performance differences 
are huge among servers, noticeable among portables, but 
only secondary among desktops. Here are some of the 
features I'll be looking for. 

• Mini-tower case. For me. towers are overkill, and stan- 
dard desktop units don't have enough room for expansion. 

• Pentiuiii/90 CPU. Anything less doesn't save enough 
money to be worth considering. Pentium/6()s may be fast 
enough, but they run loo hot. and they can t idle at low 
power. Much as I have public doubts about Energy Star. 
I personally want it because I'm the one in a hundred who 
actually does want to receive faxes in the middle of the 
night. If I were willing to wait until early 199.'S. I d be happy 
with a low-power Pentium/75. 

• 256K .secondary cache, 161VIB RAM. Without a decent 
CPU cache and sufficient system memory, you're tossing 
away millions of instructions per sectmd. PC Liibs' testing 
shows that real performance advantages begin at 12MB of 
RAM. so 16MB gives you a margin of performance safety. 

• Internals I/O. The bus would be PCI. with ISA for slow- 
er accessories. I'd also get a PCMCIA adapter, it's going 
to be useful within the year. I'd look for a unit with an 
infrared transceiver meet- 
ing the IrDA specification 
that's become the industry 
standard: it'll make laptop 
data transfer a joy. And I 
would like an internal 
modem that meets the new 
V.M (28.8-Kbps) standard, 
but until drivers for my 
communications and e-mail 
software are available. I'll 
settle for a V.32bis (14.4- 
Kbps) modem. I'd get built- 
in Ethernet ( lOBaseT) even 
for my home PC because 
even home PCs are going to 
be networked shortly. 

• 17-inch monitor, stable 
graphics adapter. I'd want a 
21-incher. but that's $2.(HH), 
Multiple windows demand 




Buying a PC is a persona/ 
process. Here's one buyers checklist 
of the right stuff. 
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l.(l24-by-768 resolution, and 1.5 inches is just too small. 
I'd drive it with whatever PCI graphics adapter is cur- 
rently fast and stable, with 2MB of RAM. I d also look for 
a simple but effective color-matching scheme such as Son- 
netech's Colorific. 

• Mass storage. Id install a 1GB hard disk with an E-IDE 
interface. The CD-ROM drive would be a quad-speed 
six-disk changer: at the very least I'd get a quad-speed sin- 
gle drive and a cheap double-speed drive so I could have 
two CDs always loaded. As an old-timer with several 
hundred 5.25-inch floppies kicking around, I'd get a dual- 
media floppy disk drive. I know I should have tape back- 
up, which means DAT for a drive of this size or maybe the 
new DC-.'^()l()-spec drives, but I back up every data file to 
my laptop every day already, and I 'm waiting for $1. (MX) 
CD-ROM drive/recorders to show up in mid- 1 W5. 

• Multimedia. I'd get a wavetable sound board, probably 
from Turtle Beach (they really are in a performance and 
price class by themselves). I personally don't care about 
Sound Blaster compatibility because I've vowed not to 
buy any more games for the kids if they don't run under 
Windows, where it's a mcx)t point. DOS games are too ill- 
behaved. I'd also throw away the underachieving cour- 
tesy speakers bundled with 
my system and buy three- 
way amplified speakers with 
a subwoofer that doubles as 
an ergononiic footrest. 
• Bells and whistles. Reset 
switch. Silent keyboard (no 
click). Cordless mouse. 
Switched power outlet for 
monitor on system unit. A 
4(K)- to 6(K)-volt-amp unin- 
terruptible power supply 
with surge protection. 

Last, given how much 
time I spend in front of the 
computer, I'd invest several 
hundred dollars in a com- 
fortable chair and buy a 
computer desk with a 26- 
inch — not .^O-inch — typing 
height. □ 
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Imaguie knowing your valuable data 





•All <. 



Human error, computer viruses or network crashes can quickly destroy months of work. 
That's the real world. And, if your data is worth saving, it s worth protecting. Conner makes 

it easy with new, powerful, high-capacity, 
cost-efFective data protection. Introducing 
the Tape'Stor 420 and Tape»Stor 850. 
Today's most advanced tape backup 
solutions for high capacity disk drives. 
Now you can protect your entire disk 





Tape'Stor 420 


Tape'Stor 850 


t (impri-^M cl I. ap.n ilx * 


4^i \lB«itli v.m OR W ide rii<<li.i 


Sill MB Hiili N.m niC Willi nudij 


Format 


yiC80 8( AcaiTrik250 


QIC 3010 


Read Compatible 


QIC 80/40 & ALXiiTrak 250/120 


QIC 301 0/80/40 &AcuiTrak 250/ 120 


Models 


Internal floppv and external parallel port 


Internal tloppv and external parallel p<^rt 


MTBF** 


100,000 Power on Hours 


100,000 Pow er on Hours 


Warranty 


2 years 


2 years 


Software included 


Backup Exec lor DOS and Windows 


Backup Exec for DOS and Windows 



itir, xv\uii)(- MiltMArr <Uu c umiiri-iistoti ot 21 . **80,000 Powrr on lluur» lor cxlmul moilrU. 



Aviibbk ac Compuiet Cicy; CompUSA, Egghead Soitwaic, Elek-Tck. Fiy's Ekoronia, MiooCenier, Micro Wuehouic and all authorized Conner mailen. 

u iterial 



is always safe from disaster. 




Cornier 

Tap^e*Stor 420 
and Taf:^»Stor'^ 850 
pn-otect your entire 
disk drive with a 
single minicartridge. 



Conner mai<es it a Reality, 



drive with a single minicartridge tape. So you can backup 420 MB or 850 MB of data 
without switching cartridges. And, Tape'Stor systems are complete with all the hardware 
and documentation you need. Plus, Tape'Stor comes bundled with Backup Exec'" software, 
a full featured program with sophisticated scheduling options to backup critical network 
files in Novell and other popular operating environments. We've even included a free 
Sony QIC- Wide"" minicartridge tape to get you started. 

So call 1-800-6-CONNER or visit your retailer today. Also, ask about our affordable, 
high-capacity disk drives. See how Conner is making easy data protection a reality. 




The Storage Answer, 



Conner ftripherals Worid Hcadqiuners. 3081 Zanlccr Road. San Jose. CA 95134. Tel: 408-456-4500. O 1994 Conner IVriphcrali, Inc. 
All crademarks or registered trademarks are property of their respective owners. 
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\oi\ won't get thrown by a Tl printer. Our 
family of friendly printers extends your 
reach - w itiioiit cxteiuiing your budget. 

Ea^ to use. W itti Ti's new easy set- 
up, just tai\e a few simple steps and 
your printer driver is automatically 
loaded on your hard drive. .And the 
Color Magic'" driver on our microMarc 
Color inkjet printer has ea.sy to under- 
stand menus so even a beginner can 



print professional quality documents. 

Easfy to maintain. From printheads 
to toner cartridges to imaging units, our 
long-life consumables can be dropped 
into place in seconds - even adding 
options is a snap. 

Ea^ to service. We've built our 
printers to be trouble-free, complete with 
a one-year limited warranty and a toll- 
free technical support line. 




Ea^ to own. Our printers 
have the friendliest prices 
around. We e\ en offer a 30-(iay 
risk-free trial" to make sure you'a* ^ 
perfectly satisfied. 

Easy to buy. Call 1-800-TI-TEXAS 
(l-,S00-,S4S-3927j or contact us on the 
Internet at 2ti@m.sg. ti.com and we'll send 
literature within 24 hours with details on 
the Tl printer that's just right for you. 



lOMkingMM** 
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Copyrighted material 



microMarc™ Color Printer 
Under $400. 

TItis jlexible color/black ami white 
hiJijet printer adds mid color to your work. 
ll'indows'WOS compatible. 




microWriter™ Printer 
Now Under $500. 

.An entry^etfi laser-quality /miter for mall busnesses and home users. 
SOOdpi, 5 pages per minute. Wmdou'nWS compatible. .Add23ScaIat)le 
fonts and Mac' compatibility on our FS33 modeL Now under SW. 
■ ■■■ ••• 




microLaser"' 600 
Under $900. 

Laspr-quality printer for iJie busitiess professional looking for 
'y)ersuiial" 600 dpi PostScript printing. 5 pages per minute, 
Adobe Memory Booster MaiAVindows/DOS compatible. 
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microLaser Pro 600 Printer 
Now Under $1^00. 

.4 /«iiurc packed, high performance 6O0 dpi printer 8 pages per 
minute. 6. MB memory, tm 250-sheet paper tray& MaaVi'indows'DOS 
compatible. Optional multi-network interface now available. 


12ppm microLaser Pro E 
Under $1,450. 

Ideal for volume intensive small work groups. 12 pages per 
minute, 600 dpi, Adobe Memory Booster''. Mac/Windows/DOS 
compatible Optioned multi-network interface now avaU(U)le. 





12ppm microLaser PowerPro Printer 
Under $1,750. 

Ideal for heavy graphics printing. 12 pages per minute, a turbo- 
charged processor 600 dpi, 67 scalable fonts. .\latA\'iiidows/DOS 
compatible. Optional multi-network interface now available. 



8920 Forms Printer 
Under $2,600. 

A heavy duty dot matrijc printer for up to 9-part 
business forms. Adjustable 18-pin printhead. five print 
speeds, zero tear-off for form uxiste elimination. 
Windoivs/DOS compatible. 
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Adobe PostScript 



EXTENDING YOUR REACH' 

Texas 
Instruments 



CIRCLE 368 ON READER SERVICE CARD 



C> 



"Help, rm drowning in success! CXir Swim-Like-A-Fish franchises 
have taken off like a mad Barracuda. But thanks to ACCPAC Plus, 
we haven't missed a stroke." 




General Ledger 
(fi Financtat Reporter 
Accounts Payable 
Accounts Receivable 
U.S. and Canadian Pqyroll 
lob Costing 
In ventoiy Control 

Order Entry 
Retail Invoicing 
Sales Analysis 
ACCPACLanPak 
Windowing System Manager 
QynaVietv 



ACCPAC Plus Accounting Software. 

It's versatile, with modules for a wide range of capabilities. It's easy to use, with lots of 
Plus Accounting built-in features. It's customizable to the needs of virtually any type of business. 

(tt^^ And it's backed by one of the world's largest software manufacturers. 

No wonder it's the leading accounting software in North America. 

^^jjh For More Information Call 1-800-225-5224, Dept. 30007. 

wmA^mM gg gycg ggj^ details on ScanPAC," the new bar code technology for 
^^^^^ ACCPAC Plus. Call now to see why more accountants and businesses 
prefer ACCPAC Plus. And how it can keep you from drowning in a sea of numbers. &A>it^B~su^w"£y 

CIRCLE 348 ON READER SERVICE CARD 

ACCPAC^ Plus." The #1 Accounting Software In North America. 

c Compuicr Assocuus Inioiuiional Inc. Islandla. »\\\ lit 7000. AH produn umes idcccninl hcidn ate uadcnurks ol [iKii respective axnpanks. 
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Excellence 



By Michael J. Miller 



The PC INDUSTRY HAS COME A LONG WAY FROM THE JANUARY 

1975 issue of Popular Electronics that featured the 
Altair 8800. the first recognizable personal computer. 
In the 20 years since then, we've seen PC power and 
usabihty grow by many orders of magnitude, driven 
by a constant stream of technological innovation. 

As we gather electronically over our PCs to deter 
mine the winners of PC Magazine' Si 11 th Annual Awards for 

Photography by Thorn O'Connor 




Technical Excellence, we take stock of just how far we have 
come. In the pages that follow, we look at the com- 
puter industry milestones of the past 20 years that 
have brought us to the present. Then we move on 
to the winners and finalists of this year's Technical 
Excellence awards. Finally, our editors indulge in a 
lit of crystal ball gazing to try to spy out where the 
computer industry will be heading over the next few years. 
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20 YEARS OF 








N«rt It all b«gan: The January 197S cover 
of PopulMr Vtctrtnlct foatured the Altair 
StOO kit, the first recognizable personal 
computer. Your S400 bought you a do-lt-yourself 
8-bit Intel gOIO-baaed (ytteni with 2S< bytes of 
RAM. Yen entered in machine cede using front- 
mounted switches and read binary output off 
the front-mounted LEDs. Serious nerds could 
add a CRT, a iieyboard, and memory expansion 
cards (134 for an extra 2St bytes). Later 
that year, you could also add a BASIC 
interpreter written at a company called 
Micro-Soft by a 
teenager named 
Bill Batta. 



< ly April 1177, 
Iteve Jobs and 
Steve Wozniak had 
already left the 
garage for grander 
surroundings. The 
Apple II, selling for 
about S1,300, 
shipped with 4K of 



MICROCOMPUTING 



4 la 1983, IBBI's seuped-up 
P€-XT used a 4.n-MNz 8088 
chip and premiered a 10MB 
hard disk. 




■AM and a Jack to use your TV as a monitor. A year 
later, the Apple ll« added a floppy disk drive. 

> The Tandy/Radio Shack 
(TRS) 80 line, introduced 
In 1977. later included the 
Model 100, one of the 
first true portables. This 
32K model was light, get 
abeut 4 hours from four AA batteries, and offered a 
vary robust ROM-based BASIC and a built-in modem. 







► The first 




issue of PC 




Kagailat (all 


A PC 0«S 1.0, a 160K 


96 pages of 


floppy, shipped with the 


it) hit the 


first IBM PC in t9Bl 


stands in 


Microsoft is reported 


Mraary 


to have acquired the 


im. Need 


core code from a 


we say 


Seattle developer for 


more? 


$75,000. 





A Who can forget the control diamond introduced In the 197B WordStar? 
Even in this latter-day WordStar version (7.0), they all still work. 



^ The Osborne 1. a ZSO-based 
CP/M machine with 64K of RAM 
and a built-in 24-llne CRT, arrived 
In 1981 But sales dried up while 
fans waited for its saccossor, the 
Osborne Executive (shewn). The 
Exec never shipped in volume, and 
the company went under. 




A letH 1-]-}, first relesMd 
MIt eiciitd IP elwre elder 

»aciia|<i like VliiCalc left eff. It 
fait iiecaini tlie nunber-cmnch 
er'i killer app. fas that /Fl? 





► The IBM PC AT, a O-MNi — ' 
286 system lauacbed In A«|Mt 1M4, brought a num- 
ber of InaovatioBS Including a 16-blt expansion bus. 
With 5121 of BAH, a 20M8 hard disk, and a mono- 
chrome monitor, this baby sold for a whopping SS,7BS. 

■> Big Blue gets Into the act. In August 1981. IM 
launched the original PC, based en Intel's 6086. With 
two floppy disk drives and a monochrome monitor, It 
cost about S3,200. Microsoft cut a deal to supply 
tha oparating system (DOS), reserving the right 
to sell it to any Interested third parties. IBM 
pradictad modest sales. 





A Remember the luggabiesP 
Starting in 198 systems Ilka tiM 
rugged Compaq Portable gava 
powerful computers a mobility 
they'd never known before. 




Portables and Totables 



A Raypro offered a CP/M systan 
with a built-in CRT in a ballot- 
proof carrying case. The craza 
peaked around 1983. when the 
Kaypro II sold for about $1,600. 



A Microsoft Word 1.0, one of ItSI's less spectacular 
entrants, showed Microsoft's rising interest In the 
applications software market. 



'75 , 




'8o 

1 




'82 ' 


'84 
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20 YEARS OF 





MICROCOMPUTING 



In the 
80C88-ba$ed 
Toshiba T1000 
set new stan- 
dards in 
miniaturiza- 
tion. 



IBM tried to take back control of the PC market in 
A; with the PS/2 family of PCs. These included 

nonstandard Micro Channel architecture and a new 
operating system called OS/2. The proprietary 
technology was impressive— but the strategy was a 
disaster. Buyers stayed away, and in some ways. 

IBM has never recovered. 



^ The 6UI avalanche on the 
PC began with Windows 3.0 in 
Microsoft claims 
that some 40 million PCs now 
run its successor. Windows 
3.1. released about 18 months 
later. 







1 


i 




1 



A Microsoft Windows 1.0 (released In November 

). Windows 2.03 (shown), and Digital 
Research's GEM demonstrated the PC world's 
realization that graphical Mac-style apps like 
Aldus PageMaker could run circles around DOS. 






A WordPerfect 4.2. released In was the 
all-time most successful word processor, not 
least because of its famous clean screen. 



A I* September 19116 Compaq beat IBM to market 
with the Deskpro 386. the first 803B6-based PC. 
Soon, clone manufacturers great and small were 
showing that they could beat IBM at its own 




A OS/2 1.1, introduced in October 

added the graphical Presenta- 
tion Manager to IBM's 16-bit pro- 



A In the early i9<mk the direct 
market, spearheaded by companies 
like Dell, Gateway 2000, and Zeos, 
grew to massive size by offering 
great deals. Buyers got sound 
components, flexible configurations, 
decent support, and low prices. They 
also got cutting-edge technology. 

In you'd 
pay $5,599 list 
for the Zenith 
SupersPORT 
286, a 
classic 
clamshell 
that gave 
you a 12- 
MHz 286 CPU 
and 40MB of 
disk storage. 




technology game. 


tected-mode operating system. 






'86 


'88 


'90 
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► Lotus's revolutionary 
Improv, dovolopod on the 
NeXT computer and 
ported to Windows In 
1993, brought niultl- 
dlmenslonal analysis and 
pivot tables to the 
spreadsheet. Its features 
were widely copied, but 
the product couldn't 
stand on Its own and was 
yanked. Lotus plans tf 
fold It Into 1-2-3. 



► Things Just get 
smaller. The HP 
OmnlBook }00, 
shipped In 1993. 
delivered a full 
keyboard, a 40MB 
PCMCIA hard 
Windows 3.1 In 
and a little flip- 
out mouse thing 
In a sub-3- 
pound 
package. 



I disk 






▲ Today, systems like this Hewlett- 
Packard Vectra XV 5/90C offer a 90- 
MHz Pentium processor, a huge hard 
disk, 16MB of RAM, a high-resolution 
monitor and accelerated graphics 
for about $3,000 to $5,000. Will 
systems like this be next year's 
entry-level machine? 



▲ Pen-based PDAs like 
the new Sony Magic Link 
point toward the future. 
But most buyers seem to 
feel that the future Isn't 
here yet. 



► Windows NT 3.S, 
released In September 
1994, Is currently 
Microsoft's most 
advanced operating 
system. Maybe this 
year we'll get to see 
Windows 95. 





►Today's 
suites are more 
than bundles. OLE inte- 
gration and common macro lan- 
guages of the kind found In Microsoft Office Professional, 
Version 4.3, make them able to act as one. 



► Among today's 
state-of-the-art 
spreadsheets, 
Microsoft Excel 
S.O arguably holds 
an edge. 



Bra 



5 fi e a -J- 







►IBM's Just-released 
OS/2 Warp, Version 3 
continues the com- 
pany's brave fight 
against the Windows 
Juggernaut 




92 



94 



Today 
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TECHNICAL 




EXCELLENCE 



Application Software 



WINNER 

Microsoft Office, Version 4.2 

The Microsoft Office Development Team 

Everyone talks about application integration, but Microsoft Office. 
Version 4.2. was the first application suite to deliver it in a real, workable form. 
The glue that holds the components together is OLE 2.0: the result is that even a 
novice can learn how to embed and edit an Excel worksheet inside a Word docu- 
ment. The major applications in Microsoft Office — Word 6.0. Excel ."^.O. and 
PowerPoint 4.0 — also provide a level of consistency in menu structure and user in 
terface that hasn't been seen before. 

Microsoft Office shows the beginning of true, integrated, cross-application mac: 
support, with Excel's native Visual Basic for Applications able to call Word functions and 
pass data to Word, for example. Certainly we can imagine improvements to OLE and to . - 

macro languages, but for now. Office has set the standard that other suites will have to meet. By 
validating the suite concept and showing how its components can work together. Office will have a lasting impact 
the general productivity applications are priced, packaged, and published. 
► Microsoft Corp., One Microsoft Way, Redmond, WA 98052; H(H)-426-940(). 




on how 



FINALISTS 

Collabra Share, Version 1.0 

Alastair Dallas, David Mease, David Christie, Jeff Winner, Lisa 
Chiang, Greg Potter, Jim Black, Spencer Blish. Robert Case, Mike 
Weston, Japheth Ko, John Friend 

Coi l.AHRA SHARI:. Vi RSION 1.0. TAKFS THE FIRST STFP 

toward making intelligent structured discussions easy in a 
corporate setting. Discussion databases aren't new. but 
Collabra Share was the first to run such a database over 
your mail system. It leverages your existing network and 
communications infrastructure and works with mail sys- 



tems from different vendors. Even users without the soft- 
ware can participate in discussions being held in Collabra 
Share by having messages sent to them via gateways to ser- 
vices such as cc:Mail. MCI Mail, or the Internet. 

The Collabra Share database can be queried by any 
user on any mail system, and it supports OLE for integra- 
tion with other applications. By bringing discussion data- 
bases to a wider audience. Collabra Share extends the 
reach and power of our communications. 
► Collabra Software Inc., IWI N. Shoreline Blvd.. Moun- 
tain View, CA 94043: m)-474-7427. 



Microsoft Word 6.0 for Windows 

The Microsoft Word for Windows Development Team 

Microsoft Word 6.0 for Windows may be the best 
example of where application software is heading: toward 
built-in intelligence that's good at guessing what it is 
you're trying to do. Word will format your documents for 
you and teach you the basics of using styles so that you can 
create even better-looking documents. It will correct your 
errors as you type, taking the old lookup feature a natural 
step further. And. of course, it has tremendous customiza- 



tion features, as well as the power of the WordBasic macro 
language with its links to Microsoft Visual Basic. liul per- 
haps its most impressive feat is the way Microsoft inte- 
grated all these rich features together so that you can do 
what you want as easily as possible. 

Version 6.0 is clearly an evolutionary rather than revo- 
lutionary enhancement of this venerable product. As an 
example of the best trends in current software, it raises the 
word prcKcssing species to a new plateau. 
► Microsoft Corp., One Microsoft Way, Redmond, WA 
98052: m)-426-9400. 
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You're Looking At The 
Price, Performance, 




Compaq Deskpro'XL 560 

$3,679 

Or SI JO 
per month' 

Introducing a new level of per- 
formance and flexibility. With 
both PCI and EISA slots plus 
integrated 32-bit PCI Ethernet 
and Fast SCSI-2. Configures as 
cither a desktop or tower. 

Deskpro XL Features : 

Pentium" 60MHz Processor 
(other models available) 

■r 

8MB RAM (expandable to 136MB) 
535MB SCSI Hard Drive 
3.5" 1.44MB Diskette Drive 
QVision'" PCI Local Bus Graphics with 2MB VRAM 

■■r 

1024 Color Monitor (1024 x 768, Nl) 
♦ 

Vocalyst'" Keyboard with built-in 
speaker and microphone 

Ethernet and SCSI-2 Controller 

Preinstalled MS-DOS' 6. MS-Windows'" 3.1. 
TabWorks', and Network Intertace Dnvers 











V 




Compaq Deskpro XE 466 

$2,249 

Or SSO 
per monlh' 

You couldn't ask for more in a 
business PC. From powerful 
processors to QVision Local 
Bus Graphics and enhanced 
audio, it offers some of todav's 
latest technology. 

Deskpro XE Features : 

486DX2/66 Processor 
(others available, including Pentium) 
♦ 

8MB RAM (expandable to 32MB) 

»■ 

270MB Hard Drive 

3.5" I.44MB Diskette Dnve 

QVision Local Bus Graphics 
with 1MB VRAM 

SVGA Color Monitor (1024x768) 
♦ 

Enhanced audio capabilities 
and Microphone 
* 

Preinstalled MS-DOS 6, 
MS-Windows 3,1, MS-Windows 
Sound System software, and TabWorlis 




Compaq LTE EUte'4/40CX 

$3,899 

OrSliS 
per month' 

Our new high-performance note- 
book is equally at home on the 
road or on your desk, especially 
with the optional SmartStation? 
The AC adapter is built-in to re- 
duce carrying weight. You have 
your choice of displays, remov- 
able hard drives, and processors. 

LTE Elite Features : 

486DX2/40 Processor 
(other models available) 
♦ 

4MB RAM (expandable to 20MB) 
♦ 

170MB Removable Hard Dnve (340MB available) 

■*■ 

Two PCMCIA Type II slots (or one Type III) 
♦ 

3.5" 1.44M6 Diskette Drive 
♦ 

Color VGA TFT Display 
♦ 

Local Bus Graphics 
♦ 

Built-in AC Adapter and Trackball 
♦ 

Preinstalled MS-DOS 6, 
MS-Windows 3.1, TabWorks. and 
Microsoft * Video for Windows (Runtime) 



'Lra.tin^ it pnnKird tn GE C apilal Scnimt Hot t trrni nt if> monttu and is tuhfrct to apprmvd credit ^nd ccrlain irrmt and londitions. 
Call U>T ili-taiU. t K(.'MrKlK)ti« Jitd (-xclu.«Kini ippU. Mtmiton, lutlrr\ paclu iiid certain itptKm^ are tmerrd In a One Year Warranty. 
C'iHiipji| C'iKitura ,Vri), (.'nntura 4((0. jikI l.TF I:lite arc c(ncrr<l In » i-Ycar I'm k Up Warrants ' I'**'*^ l'(im|ui| fmnpytrr CVirp«i 
ratinit All right* re^erxed. Compaq and ihr Compaq Logo Registered U.S I'att-nt aiwl Ira^leniark (HIh r dmlura ami IV^kpru are 
registered tra<temark%; DireetFlus i* a registered servke mark; aivd \ern. (.^\'i>KNt.Vmal\>l. SniartStatKiii, LTI- blite, aixl Ea!.\ 
are trademarks .il ('oin(U(| C>>in|Hilrr ('orpiiraiiori I'riHlutts. prin* ainl (jrogram* are sul>|r<t (<i t hangi- Millxtut rwiliie 
Other [ir>"luits are trademarks or registerrtl traik marks <il th""ir re*peiii\e omtpanie^. MicroMift ami MS 1K>S are rrgisteretJ 
tratlemarks, atKl Windon» i> a ira*k-mark ol Mh msott Cor[>frai>iNi lahWurlu n a registered tratlemark ot Xrmx CnrpuratKm. 
The Inici InsiJc I ogo is a registered irad»-mark and Pentium u a trademark U Intel Corporatwn (Mler axailahk: m the U.S.unlv. 




Delicate Balance Of 
Selection And Value. 




Compaq Contura'Aero " 

si,199 

OrS4S 
per month' 

Weighing in at a mere 3.5 lbs., the 
Centura Aero makes the perfect 
traveling companion. Though 
lightweight, it's packed with fea- 
tures you'd never expect in a PC 
this small, including a 486 pro- 
cessor, a PCMCIA Type 11 slot, 
and an integrated trackball. 

Aero Features : 

Only 3.5 lbs. 
and 10.25" x 7.5" x 1.5" 

486SX/25 Processor 

♦ 

4MB RAM 
(expandable to 12MB) 
♦ 

170MB Hard Dnve 

3.5" External Floppy Disk Drive 

Monochrome Backlit VGA Display 
♦ 

PCMCIA Type II slot 
♦ 

NiMH Battery & AC Adapter 
♦ 

Preinstalled MS-DOS 6, 
MS-Windows 3.1. and TabWorks 




New Compaq Contura 400C 



Contura 400C Features -. 
486DX2/40MH2 Processor 

4MB RAM (expandable to 20MB) 

* 

250MB Hard Drive 

* 

Two PCMCIA Type II slots (or one Type I 

«■ 

3.5" 1.44MB Diskette Onve 
♦ 

Color Dual Scan Display 
(Color TR available) 

Integrated Trackball 

«■ 

Only 5.9 lbs. 
♦ 

Preinstalled MS-DOS 6. 
MS-Windows 3.1, 
TabWorks, and Lotus Organizer 



The new 



$2,599 



COMPAQ 

DirectPfus 




Compaq 

Contura Or$92per month' 

400C is an affordable, light- 
weight color notebook that's 
packed with practical leatures 
such as an integrated center- 
ed trackball, convenient wall- 
mount AC adapter, tilting full- 
function keyboard, PCMCIA 
slots, a clip-on carrying handle, 
and optional docking base. 

l800-888 0m 

WcckJavs 7 7, .Sdi. 10-4 CST 



Ask for our new free catalog. 
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TECHNICAL 



Hardware 




EXCELLENCE 



WINNER 

Toshiba Portege Series 

Nohuyuki Tanaka, Kyoji Hayashi. Kenji Hibi, Gary Elsasser 

PC VENDORS OFTEN TALK ABOUT HIGH-POWERED SUBNOTEBOOKS. BUT 

Toshiba was the first to deliver a machine that put the features you want 
into a package thafs the size you want. 

Toshiba's Portege T34()0 blazed a trail by packing a 33-MHz 486 priKes- 
sor. a great display (one model featured an active-matrix color screen), 
local-bus video, a I20MB hard disk, and a PCMCIA Type II slot into a 4- 
pound, ver\' portable, very elegantly designed package. 

The first portable with a lithium ion battery, it offers terrific transcontinental battery life. Add to it extras such as 
Toshiba's vaunted resume mode, a compact external floppy disk drive, and little touches such as a fold-down, slide-in 
port cover and a miniaturized AC adapter — and the result is nothing short of a small miracle. 

The Portege T34(X) has since been superseded by the newer Portage T36(K)CT, which features a larger screen and a 
faster 4S6DX2 processor. 

► Toshiba America Information Systems Inc., 9740 Irvine Blvd., Irvine, CA 927 1 H; 800-334-3445. 




FINALISTS 



RealMagic 

Julien Nguyen and the RealMagic Design Team 

As Ml'LTIMFDIA ADVANCES FROM C l'RIOSIIY lO (OM- 

monplace technology, the latest quest is to bring digital 
video and audio to the desktop. Many products, both soft- 
ware and hardware, try to pull this off — but we haven't 
seen anything that delivers the great video and audio play- 
back of the Sigma Designs' RealMagic bt)ard. 

The RealMagic board, which plays back video saved 
using MPEG compression, is based on C-Cube Microsys- 
tems' CL-450 MPEG decoder chip. But Sigma Designs did 



more than just build a board around a good chip. Rather, 
it modified the C-Cube microcode to make it more attrac- 
tive to designers ofgames and other interactive programs. 
The result is that you can have interactive video as well as 
superior playback. 

Thanks in part to Sigma Designs' success, many other 
makers of video products are considering adding MPEG 
support. Indeed, it looks likely that MPEG will become 
the standard for hardware-assisted video playback. If so, 
Sigma Designs deserves a lot of the credit for being among 
the first — and for being so good. 

► Sigma Designs Inc.. 46501 Landing Pkwy., Fremont, 
CA 9453H:m)-H45-H0H6. 



Tektronix Phaser 440 

Howard (loctz. I'crry Winglu'ld. Arlo Kreft, Lynd Wieman. Jim Camp- 
bell. Craig Smith. Beth Geever, Chris Shaver. Mike Stevens, Ron Phillips 

HlClH-PND rOI.OR PRINTI RS HAVF. TAKEN SOME TRl'I.Y 

dramatic steps in output quality over the past year, but 
perhaps the most impressive is the Tektronix Phaser 440. 
This thermal dye transfer printer offers absolutely the best 
continuous-tone output of any printer to come through PC 
Magazine Labs. 

Tektronix's entire line of printers is distinguished by 
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the use of resolution-enhancement techniques that result 
in far cleaner output than the dots-per-inch specifications 
would suggest. Other vendors have used similar tech- 
niques, but few have applied them so well. 

The Phaser 440 marries resolution enhancement with 
thermal dye transfer printing, a technique already known 
for vivid, highly saturated color. With its great color and 
clear detail reproduction, the Phaser 440 sets a standard 
for others to live up to. 

► Tektronix Inc.. 26600 SW Pkwy., P.O. Box 1000, 
Wilsonville, OR 97070; 800-835-6100. 
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Performance 
Not Just 

Power. 




Compaq Deskpros. The Refinement 
Of Pentium Po wer. 



Compjij Dcskpro XL j6() 

• PlNtiim " bOMH/ ((JTHIR 

MoDiiLS AvAll ABLf ) 

• 8MB RAM 

(UPUKtlMWI IK l)6MB) 

• SHMBSCSIHahmDrim 

(OlHIR I)Ht% ls AVAIl AHI i ) 

• i.S' 1.44MB DlsKim Dkih 

• PCI LiH Al Bun. 
EISA Ari HITHTURl 

« QVlsloN" PCI Ldcm Bun 
WITH ?MB VRAM 

• COMI'Ag 1024 ClILOR MdMIOH 

• ENHANCIillAUI>M>CM>ABIllTIL\ 

• ViK AiyNT" KnROARI) WITH 
iNTttlRATH) HlUH-FlDFim 
Sl>i AKtR & Mil ROI'HONI: 

• ISIItiNAIIII 1J Mil l*CI t Itll »M I 

k FastSCSI-2 CiiSTRolllR 

• Prunstaufu MS-DOS' 6, 

MS Wimiown" M.«iTaiiWi>kks» 

• J-YtAR Warrant y 



Why work harder when 
you can work smarter? Both 
of these Compaq' Deskpros* 
take today's latest technology 
and optimize it to give you 
remarkable performance . 

The Compaq Deskpro XI. 
offers you crisp performance 
for even your most 
demanding tasks. 
It.s PCI local bus 
technology further 
enhances perfor- 
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mance for fast data transfer, 
so that you can truly make 
the most of the Pentium 
processor. Or check out the 
Dcskpro XE for budget- 
friendly performance that 
includes QVision Local Bus 
Graphics, and a wealth of 
innovative features. 

So, how fast will 
they go? Well, they're 
Compaq Deskpros. 
So call now. 



Compaij Deskpro XE j60 

* PisniiM bOMM/ (OiiiiK 
Moinis Ax All AUL) 

♦ 8MB RAM 

(UKRMIAIIU TO I <6MBI 

• 270MB Hard Drivi 

(OTHIR I)RIVt>AVAIl ABlE) 
« 1.5* 1.44MB DISKITTI Driv[ 

• QVlsliiN l.m Al BiisGraPHK'S 
WITH I MB VRAM 

• ClIMIHiJ SVGA Col OR 
Momior 11024 X 768) 

♦ ENHAMtli Auiwi 

CAPAULmEA 

• FRtt-STAMMNi; MllHOPHONt 

♦ PRIINVTALUI) 

MS DOS 6. MS-W1M10W5 i.l. 
ft TanWohkn 

• CompavThiFux/PC 

AROtmCTURf 

♦ Piuii ANi> PI.AY ReAiir 

♦ }-YtAR WARRANTlr' 
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DirectPlus 




1-800-888-Om 

MtM hni 7-7. <$AilO *n ST 
t'AU Stjw ToOUDtKOn ToHtccivi 
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Or For The Wa.mb Of Your S'b.arfst Compau Authorized Dealer. Call I-800 W8-7774. 

'RcHlrlclioni jml rxdustonftapplv. Munitorn. bjttrrv pat k* and it-ruin options irc ci>%Tred by » One- Year Warranly. ' 1994 Compaq Computer 
Corporation. All right* rc«rr»r<l, |)r«kprn. Cnmpaij and thr Compaq logo Registered U S Paicni and Tradrmark OfTKc. DirrttPlus i» a 
registered iier%k-e mark nf Compaq Computer Corporaiiun, (^'i*ion and VWalvst art' trademark.* nt C<»mpaq Computer Corporation. Prk-e* 
!t»ted are for produt,-Ii punha.'w-d through Compaq DireciPlu*. Oealer price* may var> Produit.i, price* and programs are suhfeet tu rhange 
H'ith<»ut notice. Other product* are irademarki or registered trademarks of their re*pecti\e compame*. Microsoft and MS-DOS are registered 
lrademark.« and Windows ii a trademark ol Mit rowft Corp<iration- TahWork* is a registered trademark of Xerox Corporation IV Intel Logo 
i> a registered trademark and PcnUum is a trademark of Intel Corporation. Offer Mailable in the U.S. only. 



TECHNICAL 




EXCELLENCE 



System Software 



WINNER 

Microsoft Windows NT 
Workstation, Version 3.5 

The Microsoft Windows NT Development Team 

MicRosoFP Windows NT Workstation. Version 3.5, better known to 
beta testers as Daytona. marks a big advance over Windows NT's previous in- 
carnations. Intended for desktops, the new Windows NT Workstation is small- 
er and faster and provides better protection for 16-bit applications. It adds Ob- 
ject Linking and Embedding (OLE) 2.0, support for OLE links between 
separate 16-bit virtual machines, and bidirectional 16-bit to 32-bit OLE. It's 
also a better network client, offering direct access to NetWare file and printer 
servers, and better TCP/IP and IPX transports. 

While these are important improvements, the most significant advance is 
the inclusion of OpenGL. This 3-D graphics programming interface, based on 
a specification originally created several years ago by Silicon Graphics, lets programmers write applications that employ 
sophisticated 3-D graphics. Under the covers, OpenGL handles hideously complex grunt work like shading and lighting 
calculations, hidden surface removal, projection transformations, and so on. 

Most impressively, OpenGL can work in software only or in conjunction with special hardware, without applications 
developers having to change their code. This makes it possible for 3-D graphics to work on any machine, though the 
graphics will run far faster if you have hardware acceleration. The stunning screen savers included with Windows NT are 
only a foretaste of the .1-D wonders OpenGL will bring forth. 

By implementing OpenGL on NT, Microsoft brought workstation-class graphics to the PC, and — finally — genuine 
3-D graphics to Windows. In the future, we expect to sec OpenGL in both OS/2 Warp and Windows 95. But for now, NT 
leads the pack. 

► Microsoft Corp., One Microsoft Way, Redmond WA 98052; 800-426-9400. 




FINALIST 



Magic Cap 



Bill Atkinson. Andy Hertzfeld and the Magic Cap Team; and Jim 
While and the Telescript Team 

Magic Cap from General Magic is not so much an 
operating system for pen-based PDAs as it is a vision of the 
world as your WAN. 

Currently implemented on Sony's pen-based Magic 
Link Personal Intelligent Communicator, Magic Cap pre- 
sents you with a graphical desktop on which you find what 
you need to connect with the rest of the world: an inbox, an 
outbox, a Rolodex, a calendar, and a phone. Desktop 
metaphors are nothing new, but Magic Cap's implementa- 
tion manages to be both accessible and powerful while 
maintaining a simplicity and elegance that is unparalleled. 
Navigating from your desk to the library where on-line help 



and tutorials are stored is just a matter of a few pen taps. 

Under the hood. Magic Cap's real power comes from 
Telescript, a communications language that gives you the 
ability to send out software agents that operate on your be- 
half. These agents, which can work on your local system or 
on remote Telescript-enabled networks, can carry data, 
execute tasks, and negotiate security barriers. You'll need 
to customize Magic Cap so that it works the way you do. 
but in most cases, this is as easy as turning on the rules you 
want or turning off the ones you don't. 

While other operating systems merely refine existing 
themes. Magic Cap envisions a whole new world where 
we re all truly connected and where those connections 
have the intelligence to do our work. 
► General Magic Inc., 2465 Latham St., ^100, Mountain 
View, CA 94040; 41 5-965-0400. 
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Charting 

A New Course In 



Computing. 
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90-MHz P«ntlum RCs 



"In this roundup of ultra-fast 
PCs, the ZEOS Pantera OO 
offers the most bang for 
the buck." 

PC Magaxinc, 
September 27, 1994 
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"The price/performance 
leader in this roundup, 
the ZEOS Pantera 90, is 
a massive tower system 
with nearly unlimited 
expansion room and 
competitive performanc*." 
PC Magaxine, 
June 28, 1994 
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"Solid performance and 
affordable price make 
the ZEOS Pantera SB a 
quality investment." 

PC Magaxinc, 
April 12. 1994 
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"For the best value 
in a DX4/100-based 
system, look to... 
ZEOS International." 

PC Magazine, 
June 28, 1994 
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Charts reprinted from PC Magazine. 



Copyri 



standard With 

>• (ieiuniie Intel 
Processor, ZIF socket 
for easT upgradins. 

> Diamond Ste:dtli 
PCI local bus color 
graphics card with 
1MB DRAM, upgrad- 
able to 2MB \'RAM. 

>• TVvo high-speed seri;d 



Every ZEOS System: 



l)()rLs and iiiie en- 
hanced parallel port 
on die mothertward. 
► Slots; Three PCI & 

4 ISA (4S6). 3 PCI & 

5 ISA (Pentium). 
>• Hash BIOS. 

>• 200 watt power 
supply widi built-in 



surge suppresfior 
Switchable between 
1IS/230V. 
>■ ZEOS 101-ke\' space- 
saving keyboard. 

► FCC Certified 
Class B: UL Listed. 

> ZEOS Cu.st()iner 
Satisfaction Package. 



486 Extras: 

>• KA\le\p;uHl;d)le to 128MB. 

► EPA Energy Star compliant. 

Pentium 60 & 66 
Extras: 

> R.V\1 e.xpandable to 192MB. 
>■ Integrated business audio. 
>■ Optional on-board 

Fast SCSI-2. 



Pentium 90 Extras: 

>• K.VMe\p;uidal)lc to 192MB. 
>• Integrated business audio. 
>■ Optional on-board PCI 

local bus Fast .SCSI-2. 
>■ Optionid on-board PCI 

loc;d bus Ethernet L\N. 
>■ EPA Energy Star compliant 

Mlililidmil [mxesson mmkibte. 



Paclcage 1 



Package 2 



Package 3 



Package 4 



486SX-33 

486DX-33 

486DX2-80 

4860X2-66 

Pentium-60 

Pentium-66 

Pentlum-OO 



S130S 
$1495 
$1496 
$1846 
$1848 
$1998 
$2146 



486$X-33 

486DX-33 

486DX2-50 

486DX2-66 

Pentium-60 

Pentium-66 

Pentium-90 



$1698 
$1798 
$1798 
$1848 
$2148 
$2298 
$2448 



4868X-33 

486DX-33 

486DX2-50 

486DX2-66 

Pentium-60 

Pentium-66 

Pentium-90 



$2198 
$2298 
$2298 
$2348 
$2648 
$2798 
$2948 



486SX-33 

486DX-33 

486DX2-80 

486DX2-66 

Pentium-60 

Pentium-66 

Pentium-90 



$2898 
$2698 
$2698 
$2748 
$3048 
$3198 
$3348 



► 4MB RAM 

>• 214MB local bus IDE hard 
drive widi 32K cache 

► 3.5" 1.44MB floppy 
disk drive 

>■ Diamond Stealth 
64-blt I'<:i loc:d bus 
SVGA color graphics card 
with 1MB DRA.M 

>• ZEOS 14" 1024x768 
non-interlaced SVGA color 
monitor, .28mm dot pitch 

>■ Six-bay desktop case witli two 
cooling fans 

► Micn)soft Mou.se 

► MS-IX)S 6.2, W indows for 
Workgmups 3-11 



► 8MB RAM 

► 528MB local bus IDE hard 
drive widi 256K cache 

► 2X CD-ROM drive, 
3.5" I.44MBmD 

>■ Diamond Stealth 
64-bit I'd local bus 
S\(!A color graphics card 
widi 1.MBDRA.M 

► ZEOS 14" 1024 X 768 
non-interlaced SVGA color 
monitor. .28mni dot pitch 

>■ Six-bay desktop case widi twx) 
cooling fans 

>• .Microsoft .Mouse 

► M.S-1K)S 6.2, Windows for 
Workgmups .3. 11 



► 16MB RAM 

► 720MB l()c:d bus IDE hard 
drive with 128K cache 

>• 2X CD-ROM drive, 
3.5" 1. 44MB FDD 

► Diamond Stealth 
64-bit PCI local bus 
.SVdA color gr.i|ihics c;uxl 
widi IMBDR-VM 

► ZEOS 15" 1024x768 
non-interi;iced .SVGA color 
monitor .28nim dot pitch 

► Six-bay desktop case widi two 
cooling fans 

>• Micn)soft .Moase 

► MS-IX)S 6.2. Windows for 
Workgroups 3- 1 1 

>■ Lotus SmartSuite 



>- 24.MB K.V\I 

► 1GB local biLs IDE hard 
drive with 256K cache 

>■ 2X CD-ROM drive. 
3.5" 1.44MB FDD 

>■ Diamond Stealth 
64-bit m local bus 
.SVGA color graphics card 
withlMBDR/VM 

► ZEOS 15" 1024 X 768 
non-interlaced S\'GA color 
monitor, .28mm dot pitch 

>• Six-bay desktop case widi two 
cooling fans 

> Microsoft Mouse 

>• .MS-DOS 6.2. Windows for 
Woricgroups 3. 1 1 

> ixitus SmartSuite 



Favorite Options 



sasMBto 10B 

Hard Drive Upgrade $248 

1 MB to 2MB 

Video RAM Upgrade $89 

Diamond SteaiU< e4/PCI 
Video Card with 2MB VRAM 

Fistesl 64-blt aca-ieraled \viia) $249 

Upgrade from a 
14'' to a IS" Monitor 

IS S\(,A M. lllJi \ IkS, flat >cavii ....$98 

Upgrade from a 
IS" to a 17" Monitor 

ZEOS SV(iA NI. 12«0x 1024. flat screen ...$398 



SCSI Ccmtroller Chip 

h ir I 111 hoard .SCSI Incliules driwrs $49 

Internal 14,400 bps 

V.32 bis Modem with 

i4,400 bps Send/Receive 

Pax Modem SSO 

ZNYX BtherAction 32 

.•ii-bil I'd EUitniti IAN ad:ii)li'r. lUBaseS, 
IOBase2 and lOBaseT connections $199 



Internal Tape Backup 

iS() to 2S0MB (widi coiupa's.sloni. 
includes backup softwaiv 



.$149 



Multimedia Upgrade 

Sound card and Meai) speakers $128 

1 0-Bay VartlMl Case $98 

300W Power 

Supply Upgrade $80 

Lotus SmartSuite Software 

Five Windows applications on 

CD-ROM (for Packages 1 & 2) $349 

Many other ajfordahle upgraiks and options 
Uiaildhle (kill for (letaiL;! 

800-SS4-7172 

24 Hours a Day ^^^^H^^H 

365 Days a Year ^^^^Ij^ 

Fax Orders: 8O0-,«i2-1205 or 612-362-120S. Phone 
Orders: Gowmment: 800-245-2449. Outside U.S. and 
Canada 612-362-1212 



Now: Free Lotus SmartSuite! 



mm 




All Pantei^ packages include Micit)soft 
DOS 6.2 and Wi ndovvs for Workgroups 311. 
Ill addition, packages 3 and 4 include Lotus 
SmartSuite- 1-2-3, Ami Pro. Freelance 
Graphics, Oi^anizer and Appixiach. 
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Foldout slip-sheet 

1. Open the foldout page 

2. Insert this sheet with 

1. Front side touching the free page preeeno 

2. Arrow pointing to the fold aip-stted 

3. Slice the folded edge 

4. Close the page and slip-sheet fci5si^^!mz:'~ 
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AND 
GOING ON 

... the Dell Latitude XP, which still has 19% of its power left as 
1 wrap up this column, 15 hours since the battery was charged." 

ABOUT OUR 
NOTEBOOK THAT 

GOES ON 
AND ON AND 

It's the notebook that people can't seem to quit talking 
about. So why not check out the specs and prices below and give us a 
call. After all, the choices go on, and on, and on, and... 
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DCU LATITUOE ■ DEU LATITUDE ■ DELL LATTTUDE 

i486 SX 33MHz SYSTEM ■ INTELDX2 50MHz SYSTEM ■ INTUDX2 50MHz SYSTEM 



mSS ^2439 ^299B 



BUSINESS LEASE*; $74/MO. 

• 9.5- DUAL SCAN STN COLOR 

• 4MB RAM (20MB MAX RAM) 

• 200MB HARD DRIVE 

• SECOND NiMH BATTERY 
(REQUIRED FOR EXTENDED 
BATTERY LIFE) ONLY $99 MORE 

•6 POUNDS 

• l YEAR LIMITED WARRANTY' 

• W DAY N10NEY BACK GUARANTEE" 
ORDER CODE #6(XI009 



BUSINESS LEASE $92/MO. 

• 9.5" DUAL SCAN STN COLOR 
•4MB RAM (20MB MAX RAM) 

• 340MB HARD DRIVE 

• SECOND NiMH BATTERY 
(REQUIRED FOR EXTENDED 
BATTERY LIFE) ONLY $99 MORE 

•6 POUNDS 

• l YEAR LIMITED WARRANTY 

• W-DAY MONEY-BACK GUARANTEE 
ORDER CODE i6<XX)10 



BUSINESS LEASE: $11 I/MO. 

• 9.5" ACTIVE MATRIX TFT COLOR 

• 4MB RAM (20MB MAX RAM) 

• 200MB HARD DRIVE 

• SECOND NiMH BATTERY 
(REQUIRED FOR EXTENDED 
BATTERY UFE) ONLY $99 MORE 

•6.3 POUNDS 

• 1-YEAR LIMITED WARRANTY 

• 30-DAY MONEY-BACK GUARANTEE 
ORDER CODE #600019 



}AoisheT%aTxiderepTmudfnm tlv UtbiiSrwr Jourruii. attrnif^ /994, l)(ni' J(mes&Co., tn:-,ahnf^resen*d. AnkU rfferrtKa Laatudt XP only *Tha 3-year Ltmtffd VWrnani? 
consuts of Deil'i aanlaTd Tctum-UHkpcK wanaTKy dumg the fmt year, plus a 2'year pans onh conmct for ytan 2 & }. Also mduded wuh these interns u 1 year of nejt-busmess- 
day on-siM sentce On-sue senve pnnvied by BancTec Sentce Corp , nun not he auulahU m certam rmote tocatMm 'Guaramees avtulahle m the USA or\ly for rtffstertd 
<>uwT5 of Dell systems- Fm a compleu ci>pv of tntr Guarantees or Ljirut^d Warranties, please call our TechFax^lme at t ■800-950-1 i 29. or wrtte Dell USA L.P. 9505 
Arboretum BUd-. Aujiin. TX 7^^759-7299 Aiti-nnnn Guarar\tecs *PrKes \<dtd in the V S oniy Some produaj and promotmns OKodaHe m til* U S tmK, Pricrs onA 
•ipeafKiaitms su^ect to chemff u-tfhiiur nnticc '"'Busmess Itasmf^ jrrangird by Leastrtg Gnmp. Inc The fmrl irxstde li>fp> u a reffstered tmdemark and i486. \nteUyX2 and iruetUXi 
are trademarks of tiuel Cttrpirrdtum. Dell disclaims proprtetary mlfrejt m the marks and names of others ©1994 Oell Computer Corporation. All rifftts reserved. 



Know it all 

When it comes to useful computer information, you can 
icnow it aii. Only Computer Select gets it to you witli 
speed. With convenience. And with updates every 
month. Subscrilie now and get one month FREE! 



CBfi Ov«r 160 publications, 72.000 
pioducT specs and 1 3.000 company pfofilei 
All the reviews and m-deplh product 
mtamatior you'll need to help select — 
and justify — every purchase. 



MMBEV 



1 Everything there is to know about the 
yers in the irxiustry Monitor your competitor's 
<)jct5 and business strategies; keep an eye on 
nts, prospects and vendors. 



MVS: Time and money. Put the entire camp 
nurketpiace right at your desktop saving you hck. ' 
of research so you can make the nghl decision ir' 
record tune. 
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FimOt The opinions that count, learn what the 

installed base of users and eiperts think about the 
products you're considering 




COMMRC: New produas before buying 

!ie whether produas are compatible with 
, ..■ .ui rent equipment and systems 



COiWIPUTER S 


EL 


ECT 


"^OIUE MOiyTH PRE 


CALL 1-800-827-7889 ^ 



WWi Computer Select you'll have timely access to information about the industry ttiat's always changing! The friendly search-and-retneve software 
lets you search a comprehensive and complete data set to find the answers to your questions quickly and easily. Hidden gems of knowledge become 
accessible fast so you can make the right decisions in record time. Be a Know-lt-All. Call I -800-827-7889. 




'Offer giMKl in the L'.S. and Canada only. C I'J*^ /.ill (!oiiiniunKjti<in> (lutnpany. ( >uimJc the C'.S. and Caruda call: 1-212-503-4425. 
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EXCELLENCE 



Development Tools 

WINNER 

dBASE 5.0 for Windows 

Mike Gardner, Randy Solton, Lloyd Tabb. Bruce Bundy, Ken Smith. Ray 
Kiuchi, Peter Johnson, Liz Stevenson, Charles Overbeck, Steven Chan, Hin 
Boen, Kevin Brown, Wayne Davison, BiliJoy 

Tools developers are always talking up the virtues of 
object orientation, but dBASE 5.0 for Windows was one of the few 
products this year to deliver the goods. Its solid object model and 
productive visual tools are a case study in why we're moving toward 
objects. 

Perhaps its most impressive new feature is two-way visual tools. 
These let programmers move seamlessly between creating an inter- 
face with visual painters and editing a source-code representation of 
the same interface. Changes to the source code are automatically reflected in the visual object and vice versa. Interface ob- 
jects incrementally resolve to code as you save your work, and you can look at or edit the code at any time. Borland's release 
of a visual, fully object-oriented successor to dBASE for DOS marks an impressive turnaround for this classic PC product. 
It also gives an estimated 6 million dBASE users entry into the world of visual, object-oriented development. 
► Borland International Inc., 100 Borland Way, Scotis Valley. CA 95066-3249; 800-682-9299. 




FINALISTS 



Microsoft Access, Version 2.0 

Dawn Trudeau, Mary Engstrom, David Risher, Ruth Betza, Eric 
Yamada, Dave Kaplan, Scott Bullock. Bill Bader 

This year, Microsoft Access 2.0 pushed the desktop 
database envelope in two very different directions. On the 
one hand. Access's support fgr engine-based data integri- 
ty — including full declarative deferential integrity — makes 
developing safe, function-rich applications easier than 
ever. Integrity rules are stored in a true data dictionary and 



can't be bypassed whether your updates come through an 
Access application or another tool. On the other. Access's 
intuitive user interface and host of Wizards set new stan- 
dards for ease of use, bringing complex relational database 
work within the grasp of the nonspecialist. 

Other vendors are implementing similar feature sets, 
but Access was the first to show that the most powerful PC 
database could also be the easiest. 

► Microsoft Corp., One Microsoft Way. Redmond. WA 
98052; 800-426-9400. 



Oracle? Server, Version 7.1 

Andy Mendelsohn, Roger Choplin, Gary Hallmark 

Oracle? Server, Version 7.1, the latest release of 
the ground-breaking Oracle?, brings powerful symmetric 
multiprocessing features — arguably the hottest trend in 
SQL development today — to SQL databases. 

While many SQL databases currently support multi- 
CPU SMP hardware, Oracle? leads the way in its ability to 
actively parallelize important database operations includ- 
ing queries, loads, and index creating. Under ideal lab con- 



ditions, we've seen certain operations run twice as fast 
when a second CPU and matching I/O resources are added. 

Version ?. 1 's core feature set reads like a compendium 
of all that's right with today's SQL databases. Its unusual 
multiversioning concurrency model, where readers do not 
block writers, continues to provide superb performance in 
demanding mixed-transaction environments. 

While Oracle? has many top-notch competitors, it con- 
tinues to define the standard that others strive to match. 
► Oracle Corp., 500 Oracle Pkwy., Redwood Shores, CA 
94065; 800-672-2531. 
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After Hours 




EXCELLENCE 



WINNER 



DOOM 

John Carmack, John Romero, David Taylor 



With its monsters and gore, id Software's DOOM isn't exactly the 
height of political correctness. Yet DOOM is the game that riveted our attention in 
1994. The reason we love it isn't just the ghoulish subject matter: more than any- 
thing, it's the ingenious technology under the covers that makes this shoot-'em-up 
so compelling. DOOM's 3-D graphics, texture mapping, and navigation engine are 
nothing short of phenomenal. In an era where many graphics-intensive games arc 
serenely slow, this one is wickedly fast. As one of our editors put it, your viewpoint spin 
so quickly that it's enough to induce motion sickness! But there's a lot more to DOOM 
than just cool graphics. Allowing multiple people to play in the same game was a master 
stroke on id's part. In addition. DOOM is an extensible game that lets people construct their 
own worlds. We've seen all sorts of unique DOOM locations — our favorite being the PC Magazine 
offices at One Park Avenue. 

► id Software. P.O. Bo.x 1 230, Greeley, CO 80632; 800-434-2637. 




FINALISTS 



Microsoft Flight Simulator, 
Version 5.0a 

Bruce Ariwick, Mark Randel, Steve Selzler (Bruce Artwick Organi- 
zation, Ltd.); Brad Hinkel, Jon Solon (Microsoft Corp.) 

Recognized as the classic PC flight simulation, 
Microsoft Flight Simulator offers a convincing flight model 
and superb texture-mapped, scalable scenery that's light 
years ahead of the static (though beautiful) imagery of 
games like Myst. You can take off and land at the airport 
of your choice, from the familiar Chicago Midway to 
Paris's Charles de Gaulle. You can choose the level of air- 



port traffic in the air and on the ground, specify the time of 
day or night, change the season, and adjust cloud cover or 
weather conditions. You can pick your plane from among 
a single-engine Cessna, a Learjet. a Sopwith Camel, or a 
sailplane. 

Version 5.0a significantly improves both the flight 
model and joystick response. Try circling La Guardia in 
heavy air traffic in a blizzard at dusk with a crosswind and 
you'll agree that what Flight Simulator offers is more like 
real flying than any other product on the market. 
► Microsoft Corp., One Microsoft Way, Redmond, WA 
98052; 800-426-9400. 



Myst 



Rand and Rohvn Miller 



Innovative largely for its intelligent use of ambient 
sound and its well-defined plot, Myst represents a new ap- 
proach to entertainment: There's no inventory, no time 
limit, and players don't die. An adventure game decked out 
in its finest attire. Myst draws you into its vast world of in- 
credibly rendered images. There you explore the deserted 
Myst Island, solving puzzles in search of clues that will un- 
ravel the mystery of its vanished inhabitants, among whom 



is the Island's creator — a writer of fantastical books that 
transport readers into other worlds — and his two sons, one 
of whom he suspects of destroying his books. 

Myst is completely nonlinear: Once you understand 
what kinds of clues you're looking for, you can wander 
through the game, enjoying the beautifully rendered im- 
ages and original music, entering other worlds, and then 
returning to the island. Myst's graphics and integrated 
sound have made it both popular and much-imitated. 
► Broderhund Software Inc., P.O. Box 6121, Novato, CA 
94948-6121; 800-521-6263. 
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Were Becoming 
Very Big In Monitors. 




Imagine this: Once every 15 seconds someone in the 
USA buys a new CTX color monitor. 

That's a million last \ ear iilone - more even than sold 
under big njimes like NEC, Sony. IBM and Mitsubishi*. 

And that's before the international experts started 
raving al)out our bigger, new. higli-ixrlbnuiuice 17(i.5(iM 
and 178.5(iM 17-inch "green" monitors: 

"Best 17-m. tmniitor" (Monihk K' Magazine, .hpui). 
"Best overall performance" (Soft Micro Magazine, 
France). "Symbol of Excellence Award" (CI'TDCV Busi- 
ness Week Asia. Taiwan). "Best Display Products" (Com- 
putex/Bv1e. Taiwan). 

Not only does the larger flat-s(|uare tube give you 
more display area for Windows , an ulUrt-fine .2(imm dot 



pitch and tlicker-free 1280 x 1024 at 75Hz resolution 
bring your graphics ;ui(l C.^ apps to life as never before. 

Users thrive on the ergonomic design; anti-glare, 
anti-rellection, anti-static screens: and full-featured 
digital touch-panel that lets you control everything 
right from the front. 

Hiese new low-radiation (MBR 11-compliant) 
"green" monitors use only five watts of power when 
"on" but inactive. Tliat's six times better than even 
the US EPAs own Knerg>' Star guidelines. 

So how did we get so l)ig so 
fast? SimpK' by giving you more 
for less. For more information, 
call vour nearest CTX office. Choice of the Pros 



CTX 



r!\4 HeadqaMten 20630 Ealgtfr Sunt Walnut CA 91789. 90»S96«146.Fn9(»S95«293 Ttdiincd Siqipnl l-80O«88'2O12 BBS90»j9M9<3 Sombeni Re^ 6624 Jimmy Cailer 
Blvd.. NurtTDSS. GA 30071. 404-7294909. Fax 4O4-72»«80S EaMen Regioii 4«1-A Edward Ross Driw. Ebnwood Parte. N) 07407. 201-646O707. Fax 201-64fr 1998 Midwnlem Rc|^ 
500 Parte BM.. Str. 295C. Itasca. IL 60143, 708-2854)202. Fax 708-2854212 Soutli«vstem Rcitian 1225 E. Crosb)' Rd.. Ste. A21. Carronton. TX 75006. 214-(1&9610. Fax 214-245-7447. 
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C19iM CTX Inlemalional. Im-. .MI brand names arr tradeniarics or registered trademarks of their respective owners. 
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EXCELLENCE 



People of the Year 

Jim Manzi and Ray Ozzie 

It wasn't too long ago that personal computer 
software implied one application, designed for one person. 
Over the past year, that concept has been changed forev- 
er, replaced by the recognition that people naturally work 
together in groups, and that applications need to make in- 
teraction far easier. 

Behind this transformation lies Lotus Notes, one of the 
most influential products ever seen in the personal com- 
puter business. Since its introduction in 1988. Notes has lit- 
erally defined groupware for many people. Built on a dis- 
tributed replicated database and offering a combination of 
discussion-tracking features, electronic mail, forms capa- 
bilities, data storage, and its own programming interface. 
Notes has grown to become the preeminent platform for 
developing group applications. 

Ray Ozzie and his team at Iris Associates brainstormed 
the concept of group applications and ran with it. creating 
a product with the potential to change the way we work. 
Jim Manzi, chairman and CEO of Lotus Development 




MANZI 



Corp.. understood the potential of the product and went to 
work transforming Lotus from a spreadsheet company to 
a communications software company. 

Ozzie's leadership in the development of Notes and 
Manzi's farsighted dedication to the Notes movement 
have fundamentally changed the way we use computers. 



Lifetime Achievement 

Vinton Cerf and Robert Kahn 



This may be the year of the Internet, but the hard 
work of creating it started 25 years ago. In 1969. a team of 
researchers funded by the Defense Department's Ad- 
vanced Research Projects Agency ( ARPA), started work 
on linking together computers at a handful of universities 
and research facilities. This first network was the 
ARPANET, the direct precursor of today's Internet. The 





KAHN 



pioneers who built it also created many of the networking 
standards and protocols in use today. 

Vinton Cerf. recognized as the father of the Internet, 
ran the Internet Society from its inception until this year. 
He pushed the Internet toward large-scale use as it 
branched out into a national research network and later 
into a general network connecting thousands of computers. 
He is also one of the principal creators of TCP/IP. 

Robert Kahn was a key member of the original 
ARPANET team and cocreator of TCP/IP. He is credited 
with initiating the Internet program at ARPA. He is cur- 
rently president of the nonprofit Corporation for Nation- 
al Research Initiatives and a member of the board of di- 
rectors of the Internet Society. 

Scores of others have made outstanding contributions. 
J.C.R. Licklider was the first director of ARPA's Infor- 
mation Processing Techniques office, where the idea for 
the Net originated. Robert Taylor of ARPA initiated the 
research, and his successor, Lawrence Roberts, is largely 
credited for pushing the network's development. 



Photographs hy Seth Resnicic (lop left): Millicent Harvey (top right): Katherine Lambert (lower lc(t) 
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CLARIS 




ClaiisWoiks 



' The leanest, meanest, all-in-one 
software for norJ processing, 
spreadsheet, database, 
charting, drawing, painting, 
and presentations. 



What it takes to run your own business in ttie 90s. 



New ClarisWorks 3.0 for Windows 

You've got the stomach for it, now get the software. 
ClarisWorks* 3.0 software ha.s what it takes to manage your 
office tasks and succeed in the "gotta have it bv vesterdav" 90s. 
No wonder three million" users worldw idc have discovered 
it's all the power you need without useless features that 
slow you dowTi. 

With ClarisWorks, you can churn out letters, memos, 
rep)orts, budgets, presentations, proposals, sales tlvers, mailing 
labels, contact lists, newsletters — \Trtually anvthing you need 
to run your business. 

ClarisWorks integrates all the functionality of six 
software applications into one with a streamlined feature set 

and responsiveness 
that gets the job 
done fast. For 
example, vou can 
easilv add graphics, 
charts or a spread- 
sheet to your text 
in a couple of 
mouse clicks. 



Function 


Key Features 




iiroun J graphics, ipell check 
and thesaurus 


Spreadsheet Si^Cbarting 


1 00 Junaiom. 1 2 chart t ipes, 
Jlexihie chart formatting 


Oatohav 


Cuitom reporting, mail merge, 
pop-up has to ipeed data emr\ 


iiraphtci 


(her SO drawing and painting 
tooli. gradienti (color blends) 


Prcscntuiiom 


On-screen presentattom, maKter 
background, plav .Wl video 



Need to get a document out fast? Let Claris Assistants™ 
step in to do the hard work for you. Assistants guide you 
through complex ta.sks like creating tables, and pro\ ide expert 
advice on design for newsletters, presentations and more. 
You'll also find 1 50 push-button "Shortcuts" that reduce 
routine tasks to one mouse click. 

Unlike other "Works" ancl "Office" products, ClarisWorks 
has much smaller memory and storage requirements. Its 
compact design and high performance makes it ideal for 
notebook computers' And if vou want to share Microsoft 
Word or WordPerfect documents and Excel or Lotus 1 -2-3 
spreadsheets, no problem — ClarisWorks instantly opens and 
.saves the.se formats and manv more. 

You've got the guts, now go for ClarisWorks. What 
it takes to succeed in the 90s is a fast phone call away. 



Free with your order! 

Try Claris WorLs 3.0 todav with a risk-free 30-dav monev- 
back guarantee and get .SofNet's IvxlVorks 
(a S29 value for faxing directlv from vour 
faxmodem) ^ _ , CXt. 

absolutely tke! ^iJpOO 293 06 1 7 501 . 



$69 



•tW.i .« t.mfalnnl ak* of CWiiWwU (or Windvvn wd CWtaWbrin tar MkMoA rrk-un 
tSntrm Rn|iumnmiii K' wMh ))M)X/ISMk/ ur hq;h(T prarmur; MkTuaA Winkmi 1 I 
•jr Utn. kaxi ikik itnti- ml .>MB K.^M. t S" fVifipt <IUk iln%T.VCA ur htirr iHtrt.. tnA tmw. 
nspnul prttr jtjtUdr « thr U S .nit (>A>-r r«p«m ApriJ Vi. i til it* Uktmuifa 

jnd inanr>-h«k punMrr ftxIiMr (hnNfh Cbn* c<iJ« Tm jnd ttmppmf trr tAkttantl 
Rrvllrr p-KT ant irrnu nut t«r> T 1<W4 i Wn Ctirpmutin All nj^i rr«mr<l CUrw ml 
CWiiMtvfci «rr rrpomrd trjilmMrkt. md CImi* AwMjnii tnt Swnfih fantrrful ■Aw^ir trt 
Li td Llm* l'urpur4iiiin AU iiihrr tr«ik-tiur4< tn pniprnt of thrtr mpnlivv tmnm 



CLARI S' 



Simply powerful software:'' 
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PREDICTING THE FUTURE 



Seymour s PC Predictions 

By Jim Seymour 

Sometimes crystal-ball work is surprising: The 
view is a little muddy up close, hut clearer further 
out. This year it's relatively easy to make 
some guesses about where we're going to 



wind up. but it s harder to see just how — 
and how fast — we ll get there. A year from 
now. the personal computing landscape 
won t look ven, different. Most business PC 
users will still rely on desktop machines, 
though a significant minority will have trad- 
ed power for mobility by movmg to note- 
books. Pentiums and Pentium clones will 
defme the standard desktop PC. while the 



home market will still be dominat 
ed b> desktops. Intel's 75-MH/ Pentium 
chip, designed especially for high-end note- 
biHiks. w ill have claimed the ti)pof the note- 
b(»i>k food chain, though most of us will still 
be using variations on the 4S(i theme in our 
portable machines. Multiprocessor 
machines will no longer be rarities, but they 
will still live mainly in the wiring closet as 




servers. PCI will have killed off F;ISA -and 
VLB. as well — partly on its osvn merit, part- 
ly on the success of Pentium-class CPUs. 

The landscape of three and five years 
out is easier to see. it still hard to plot on a 
time line. I he number of people moving to 
notebiH)k PCs w ill ha\ e increased dramat- 
ically three years from now —and defini- 
iively in fi\e years, by which time con- 
\ entional desktop machines w ill be used 
mainly for special purposes like 
CAD or DTP. Those notebook 
P( s ot 1 W7 and 1 W w ill be much 
more powerful than today's desk- 
tops, finally letting such power-hun- 
gry functions as videoconferencing 
escape that archaic desktop box. By I W9, 
I'Cs will be widely rccogni/ed as communi- 
cations tools that also happen to pro\ ide the 
computation power we'll expect as a normal 
part ot business and personal discourse. By 
serving as our cellular phones, fax machines, 
and videiKonferencing stations. notebo<iks 



The Future of 
Software Integration 

By Mu HAEi. J. Miller 

^c'^VA Strategies for making applications work together are almost t)ld as 
V\^^_.3^"0 applications ihemseKcs. I he desire for integration has given us 
""^3 ^ integrated software and huge si>ftware suites, hut in the future we'll 

__^\ J^^^ i^i'f'-' about applications and more about the documents we re 
A ^^zi^ trying to create. This will change the face of applicatit)n integration. 
^ — B\ Ihe end of the century, we'll be at home with obiecl-oriented 

documents that belong to no single app. In a seantless environment, you'll build 
text objects with text-editing tools, math-aware objects with cell editors, and 
graphics objects w ith drawing tools. Custom tools designed for your particular 
industry, organization, or task will be common. 

Microsoft's Object Linking and Embedding (OLE) 2.(1 specification marks the 
beginning of this trend, but in three to five years, you'll be able to do a lot more. 
Objects will be any shape: editing tools wDn't be constrained by windows: and 
objects will be freely distributable across a network. 

Microsoft continues to refine OLE. but competitors will be an important dri- 
ving force. OpenDoc, the brainchild of a vendor consortium that includes Apple. 
IBM. and WordPerfect/Novell, offers a vision of smaller, more intuitive c»)mpo- 
nents. Taligent. an Apple. IBVL and Hewlett-Packard joint venture, priimises an 
operating system and application frameworks that let developers build object-ori- 
ented applications from prebuilt comptments. We won t see these ventures bear 
fruit for another one to three years. But we re moving toward making integration 
an essentia! part of the way software works. 



OSs Take 
Control 



By Rk k Ayre 

v^v ' y Be ready for radical 

f l fll9) ^ change. B\ the end 
lUSr^^r "'^ '''''' century, 
/ yflj applicali»)ns will be 
' ▼ able to write, install. 

;ind ilcbug themselves 
dynamically at run- 
time from prebuilt components. They'll 
also know how to optimize themselves to 
run faster, take up less memory, and dis- 
tribute themselves efficiently acr»)ss a 
network. In this futuristic world, operat- 
ing systems will W in control. 

Trend 1. Operating systems will be 
much bigger and do much more. Your 
OS will anticipate your needs, thwart 
your false starts, and search availitble 
network resources for the data, applica- 
tion components, and processor cycles 
you need. Further alield. OS agents will 
work on your behalf in an interconnect- 
ed world. Of course, even the latest PC 
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five years hence will be ubiquitous. 

The notion of ubiquitous computing 
itself will be well established. With very- 
high-sp)eed networking embedded in the 
walls of office buildings, you'll be able to 
carry your notebook with you through- 
out the day and be connected the whole 
time. By 1999, ATM backbones and 
widespread access to ISDN lines (even 
from hotel rooms catering to business 
travelers) will make out-of-office com- 
puting links nearly as fast and transpar- 
ent. Printers with walk-up wireless con- 
nections will be commonplace in the 
office; credit card-of»erated versions 
will be found in airports and hotels — 
though thanks to electronic communi- 
cations we'll be visiting both less often. 
Of course, by 1999. a big majority of us 
won't even work out of offices. The 
notebook communicator will have been 
critical in this fundamental change to 
American business life. 



OSs are far from this ideal. But as the 
last 16-bit dinosaurs fade, we're seeing 
hints of things to come. For example, the 
gargantuan Microsoft Windows NT 3.5 
can eat up to 90MB of disk space, but 
the programs that it runs — at least those 
that take advantage of all it has to 
offer — arc getting smaller and smaller. 

Trend 2. Operating systems will be 
much better at knowing what you want 
done and how to do it. IBM's new OS/2 
Warp, Version 3, will let you connect to 
the Internet just by clicking on an icon 
and filling out a pop-up form. You won't 
have to install TCP/IP, locate a service 
provider, or write scripts. Warp will do 
these and other tasks for you. 

Trend 3. Your operating system will 
be an active agent, representing you on 
all the networks with which you interact. 
One of the most exciting harbingers of 
the future is the Sony Magic Link 
Personal Intelligent Communicator run- 
ning General Magic's Magic Cap oper- 
ating system. It lets you plug into a tele- 
phone line and send your agents out 
onto the AT&T PersonaLink Services 
network to work for you. During the 
same session, other agents can return, 
having completed their tasks. 



Dvorak s Wish List 

By John C. Dvorak 

One can understand the basic needs of the com- 
puter user by looking at what has happened 
over the last decade. The most prominent 
change has been away from the command line 



to a point-and-click relationship with 
the computer. Although some heavy- 
duty hackers think this is a wimpy envi- 
ronment, the trend is clear: ease of use. 
So in the future, we'll see continuing 
attempts to make using a computer 
even easier. The "Star Trek" image of 
ihc computer that you chat with about 
your needs is the obvious and achiev- 
able goal. But what is hidden in this 
equation? What are some of the 
niceties that will fall out of all this? 

Voice capability. I, for one, would 
like to see a quantum leap in voice-pro- 
cessing capability. It seems to me that 
you should be able to sample 
someone's voice with a tape 
recorder, feed the tape into 
the computer, and be able to 
replicate the person's voice 
precisely. This will come in ver>' 
handy in the office of the future 
when you want to take a couple of days 
off. You sample the CEO's voice and 
then use it to tell your immediate super- 
visor that you'll be out for a few days. 
As far as I'm concerned, this is what PC 
technology is all about: making life eas- 
ier. 

Spycam foils. Most observers feel 
that computers of the future will be 
used by bosses to spy on employees. 
Video cameras on each machine 
hooked to the corporate LAN will be a 
network of spycams. Using the same 
technology, there is no reason why the 
system itself can't be used to capture a 
few hours of video showing you work- 
ing your tail off. When you want to goof 
off. you call up the captured video and 
play it back into the system. We need to 
start thinking in these terms if we are to 
survive the 2 1 st century. 

Direct brain-computer link. Some 




thought has to be given to a major trend 
created by computers and ignored by 
the sages and pundits: Computers take 
away people's jobs. All those science- 
fiction stories about robots wanting to 
kill all carbon-based life forms stem 
from this fear — that we are essentially 
useless. But what if computers were 
eventually hybridized? A direct link 
from computer to human brain. It 
sounds kind of creepy, but research try- 
ing to link computers to people in new 
ways is nothing more than the continu- 
ation of the trend I mentioned above: 
ease of use. The heck with voice con- 
trol. Try thought control. 

Cool laptops. Meanwhile, I 
don't want to waste all this 
space just talking about an 
unknown future when we 
have more immediate needs. 
How about a laptop that has all 
the functions of a desktop — including 
a full-sized keyboard — in some sort of 
folding, half-pound package? Where 
are the great engineers when it comes 
to this sort of thing? Along the lines of 
portability. I'd also like to see very- 
high-speed portable computers that let 
you link into your desktop or corporate 
network instantly from anywhere in the 
world at any time. This capability I'd 
love. 

New CD-ROM world. In the next few 
years we can expect to see CD-ROMs 
with increased capacity and performance. 
These improvements will come just in 
time for a revolution in computing as 
writeable CD-ROMs become prevalent. 
Everything we ever do will be archived 
forever. Scary thought, eh? It means I'll 
have to face my comments about the 
brain-computer link for the rest of my 
life. A small price to pay, I suppose. 
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if you want A POWERFUL 

DATABASE, 

youVe got A TOUGH DECISION. 

BUT if you want 

a POWERFUL DATABASE 
YOU CAN actually USe, 

it gets pretty EASY 




What's the difference between apples and oranges? In this case, 
it's the difference between powerful features and powerful features 
you can actually use. 

INTRODUCING LOTUS APPROACH RELEASE 3.0. 

"^^pp^^ In 1983, Lotus* introduced the world's first 
!I ^^'"'^feJj^ approachable spreadsheet. Now we introduce a 
. truly powerful database that's as easy 
j^53^ as 1-2-3?' So easy that PC Computing, 
July 1994, calls it "The Amazing Code-Free Database."' 

Now you don't have to be a programmer, or even think like 
one, to build a relational database that brings real efficiency to 
your work. With the new Approach* 3.0, demanding functions 
like tracking sales, managing projects, taking orders, invoicing, 




$495 suggested retail puce $129 special price expires Dec 31, 1994. "$299 SmartSuite upgrade promotior)al price available while supplies last. In Canada call 1-800-00-LOTUS. ©1994 Lotus 
X10 artd PowerKey are trademarks of Lotus Development Corporation. Access is a registered trademark arid WIridows Is a trademark of Microsoft Corporation. dBase 



managing contacts and analyzing and reporting data are 
surprisingly simple. 

Over 200 new usability and power features will take even the 
most overworked skeptic to productive database-user-for-life in 
two hours* Don't doubt it. There's a good reason why Approach 
is the fastest-growing database in the business. 

EASY AS 1-2-3. 

Lotus Approach is the only database with PowerClick™ 
reporting, letting you see and alter reports as you build them. 
Just click on the intuitive Smartlcons* to organize and calculate 




tabs on your worksheet without 
ever leaving 1-2-3. 

Approach X10"' query tech- 
nology delivers blazing speed 
in organizing, analyzing and 
manipulating databases. And, 
Approach provides the highest 
performance connectivity to vir- 

„ . * . LOTUS NOreS INTEGRATION 

tually any database, from dBase* "for reporting on notcs dataj 

. XIO SPEED ARCHfTECaiRE 

to Access, to Lotus Notes* and 'for blazing speedi 

. DYNAMIC CROSSTABS 

more. Plus Approach includes a ifor drag a.nd drop analysis) 



only LOTUS 

APPROACH 3.0 
gives you: 

. POWERCLJCK REPGRTWRfTER 
(FOR WYSIWYG DESIGNi 

• INFOBOX 
(FOR INSTA.NT ON-SCREEN 
MANIPULATIONI 

. SMART ASSISTANTS 
rro GUIDE YOUl 

. POWERKEY~ TECHNOLOGY 
(FOR DIRECT ACCESS 
TO EXISTING D.ATAI 

. LOTUS 1-2-3 INTEGRATION 
(FOR WORKING WfTH I-2-3I 
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powerful new macro capability for 
sophisticated application development. 

And its advanced integration with 
Lotus Notes, the leading groupware 
application, makes it the obvious 
choice for people who work together 
in groups. 



S129 SPECIAL INTRODUCTORY PRICE. 



Constructing a report in Access. "Easy"? Constructing the same report in Approach. Easy. 

data. And, the friendly on-line Assistants help to design reports, 
forms, mailings, analyses and more. Compared to Microsoft Lotus Approach is one of five Windows™ applica- 

Access,* well there's no comparison. As Infoworld recently tions that make up Lotus SmartSuite.* Look into it 

commented, "Approach (3.0) looks like a better choice than while a SmartSuite upgrade costs just $299.- Call 




Microsoft Access (2.0): easier to 
use, yet still fast and powerful."" 

And Approach 3.0 extends 
the power of Lotus 1-2-3 allowing you to create intelligent 
forms, PowerClick reports, mailing labels, and dynamic cross 
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1-800-TRADE-UP. ext. 8850 for 

more information. And ask your Lotus 
Authorized 



Reseller about volume purchase 
options through Lotus Passport. 



Lotus 



Working Together 



Devdopnicnt Corporation. 55 Cambridge PartwaY. Cambridge, MA02U2 Lotui lotus Notes, 1 -2-3. Approach. SmartSuite, Smartlcons and Working Together are registered trademarks and PowerOick, 
IS a registered trademark of Borland International Inc "MarketProbe International, New York. NY, February. 1993. tPCCompufinj, July. 1994 iilnfoMorld. April 4, 1994 



PREDICTING THE FUTURE 



Gazing into Cyberspace 



By Bill Machrone & Robin Raskin 
Like a huge mass that's been set in motion, the in- 
formation highway now has a momentum of its 
own. From now on, its future will be independent of 
almost everyone, including information providers, 

government, and business. 

As more networks are hooked together, users will expect 
interoperability. That expectation will rise as the technology 
matures. Over the next three years, you'll see your information 
provider becoming much more like the local phone company or 
cable provider, perhaps adding value but mostly ensuring a fast, 
rehable path to the world of information. Will the provider be 
the phone company, cable company, or a weird hybrid? 
Legislation will make the technical distinction, but the result 
won't matter to you. By 1996, along with your gas and electric 
bill, you'll receive an itemized bill for information. 

As the Internet continues to grow, its amorphous nature will 
become more pronounced, which will give rise to new compa- 
nies and services dedicated to giving it a smooth face. From the 
chaos, by the end of 1995. you'll begin to see a new breed of 
worker: librarians and researchers who will help you get to the 
information you're looking for. Most of them will be human; 





others will be software agents, and 
some will be cybernetic — data 
robots guided by humans. People will 
specialize in styling and presenting 
data, just as artists put a face on your 
published materials. Programs that 
can read, extract meaning, and create 
excerpts will become commonplace. 

No doubt, the sheer explosion of 
available information will lead to con- 
tradictory findings and illogical conclusions from programs that 
try to make sense of it all. Humans will be critically important 
in correctly interpreting the inrush. Software services such as 
Prodigy and CompuServe will continue to put the appropriate 
spin and packaging on data for their intended audiences. 

Today's on-line world is utterly democratic. All opinions 
rendered in a newsgroup or on-line forum have the same appar- 
ent weight. In the future — let's guess at sometime in the next 
three years — you'll be able to assign weight based on a knowl- 
edge of the opinion-maker's authority; then the on-line world 
will become more like life. You. or your reader program, will 
pay more attention to the messages that you find most germane 
and most authoritative. The role of the sysop will continue to 
expand from facilitator through moderator to referee. 

In the face of all this technology, it will be vital that access be 
ubiquitous. It's everyone's job to ensure that no one who wants 
to be part of the infrastructure be denied a voice. 



Future Development 

By Thomas Mace & Jay Monro 

.As 32-bit graphical operating systems and sophisticated object 
models replace the last 16-bit environments, programmers are 
gearing up to exploit these rich new resources. While most of 
today's apps are a hodgepodge of objects and procedural ele- 
ments, object-oriented programming is clearly the way the 
market will go. 

Over the next year, C++ will gain ground over C, and visu- 
al rapid application development (RAD) tools will increas- 
ingly adopt true object-oriented paradigms. For the next three to five years, C++ 
will remain the ultimate high, but fewer of us will need it. Many will switch to visu- 
al tools based on object-oriented 4GLs. The increeising abstraction of complex GUI 
APIs will continue, making transparent cross-platform and distributed-application 
programming a reality. Frameworks will increasingly incorporate high-level func- 
tions. By the end of the decade, we'll be assembling high-level objects without code. 

Other forms of prewritten fimctions will play key roles. OLE objects and 32- bit 
OLE custom controls will dominate for several years as more and more tools are 
able to use them. Ultimately, open control and object standards will prevail. 




Progress in 



By Bill Howard 

We predict clear blue skies for the 
future of laptop and notebook comput- 
ers. But giant black rain clouds hang 
over every other kind of portable com- 
puting device, including everything 
that's ever been heralded as a new par- 
adigm for empowering the mobile work 
force — personal digital assistants, 
tablets, handwriting recognition, and 
wireless communication. 

Within the year, a power user's 
portable will have a high-end Pentium 
processor, a 1GB 2.5-inch hard disk 
drive, a 12-inch color display with 1,024- 
by-768 resolution, a removable back 
panel to allow overhead projections, a 
built-in CD-ROM drive, a microphone. 
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Beyond the LAN 

By Frank J. Derfler, Jr., & David Greenfield 

The most important networking trend over the remaining years 
of the decade will be a switch in market focus from developing the 
LAN to expanding and reinforcing the WAN. This switch will 
faciUtate and mirror changes in working habits and work envi- 
ronments. Certainly, interesting events such as the deployment 
of lOO-megabit-per-second (Mbps) and faster links to the desk- 
top and the introduction of new client/servernaware operating systems will take 
place on local networks, but the real fun will be in the wide area connections. 

Looking first at the local environment, we'll bet on one dark-horse trend for 
1995: fiber to the desktop. Common wisdom holds that unshielded twisted-pair 
(UTP) wire can handle data at more than 100 Mbps. But a shortage of high-quali- 
ty UTP cable and a hard-won appreciation of the difflculty of high-quality instal- 
lation will force managers to look anew at fiber-optic cable. Its cost is down, and 
attaching connectors is easier than ever. 

In the WAN service business, we won't even know the names of the major play- 
ers for several years due to political, legal, and regulatory whirlwinds. The interex- 
change carriers such as Sprint and MCI are taking a strong early lead by entering 
the Internet access business and by linking with companies such as Novell and 
Microsoft. But the resources of cable television vendors and even electrical power 
companies can't be denied. The local telephone companies are finally offering 
solid and reasonably tariffed ISDN services, so ISDN use will become common in 
1997. By 1999, the Internet as we know it will resubmerge as an academic pursuit 
while commercial information network spinoffs proliferate. 

By 1999, networking will be an invisible part of everything from mobile office 
work to shopping. Today's important considerations, such as protocols and hard- 
ware, will be replaced by a focus on content and affordability. 




Portables and PDAs 



speakers, and a TV tuner — yet will weigh 
only 6 pounds. 

But in that same year, tablets and 
PDAs will be shackled by physical con- 
straints: batteries that won't last all day, 
cases and electronics that can't with- 
stand a fall onto a concrete 
floor, reflective displays thai 
are too dim indoors or backlit 
displays that wash out out- 
doors, less-than-perfect soft- 
ware, and widespread skepti- 
cism about the PDA. Users just don't trust 
pen-based devices that have been pilloried 
in Doonesbury. 

Looking out three and five years, mar- 
ket growth for all portable devices depends 
most of all on wireless communications 




that are fast, reliable, and perhaps even 
affordable. Inside the office, wireless com- 
munication can be diffuse infrared running 
at network speeds; outside, it will run over 
radio frequencies. Whether that's cellu- 
nr. digital cellular, a radio modem, 
two-way paging, or something 
else depends on whose tech- 
nology matures soonest — 
and on the vagaries of gov- 
ernment favoritism. 
Portable devices may con- 
verge at the decade's end into a 
chameleon computing device: A pocket- 
size wonder will fit in your coat pocket and 
double as a cellular phone, location finder, 
and (he slide-in brains of a portable or 
even desktop computer. 



The New 
CPUs A 

By John Clyman, 

Jeff Mace, & Nick Stam 

Experience has led us to expect 
the performance of semiconduc- 
tors to double roughly every 18 
months. This trend will hold true 
through the end of the century, 
and its impact on every aspect of 
computing will be profound. 

Over the next year, expect to 
see continued gradual increases in 
the peak performance of desktop 
PCs, along with the first tentative 
forays into multiple-processor sys- 
tem designs. Three years from now. 
CPUs will be four times as fast as 
they are today, and multiprocessor 
designs will be commonplace. By 
1999. improvements in speed will 
make Pentiums look like today's 
386s. At that point, the boundaries 
between RISC and CISC architec- 
tures will have blurred utterly. 

CPU performance will be dri- 
ven by continued shrinkage of the 
minimum feature size that can be 
reliably fabricated, an advance 
that's traditionally spearheaded 
by high-volume DRAM produc- 
tion. In another year, 64Mb 
DRAMs will be on the horizon; in 
three years, they'll be the norm. 
Five years from today, 256Mb 
DRAMs will be available, and 
machines with 64MB of RAM will 
be typical. 

Improvements in semiconduc- 
tor performance will enable dra- 
matic advances in graphics technol- 
ogy. Over the next year, we'll see 
the widespread acceptance of high- 
er resolutions and color depths and 
the beginning of a three-dimen- 
sional graphics acceleration on the 
desktop. TTiree years from today, 
support for 24-bit color, full 3-D 
acceleration, and broadcast-quality 
digital video will be available on the 
desktop. In five years, full-motion, 
near-lifelike virtual-reality capabil- 
ities will be commonplace. 
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HOME PCs 



What Goes Into a 

Great Home PC? 



Although manY machirras ship ttandani wHh 14-inch 
monilon. you'll appreciata the axUa raal attata that a 
15-inch modal providas. 



TImm are convaniant and aliminata messy cabling, al- 
though their sound quality often isn't great; it's prebably 
worth the SSO required to buy an upgrada. 



Although 2001-styla spaach 
recognition is still yeare away, a 

microphone can give you 
rudimentary control over your PCs 
functions and allow you to make 
voice annotations to documents and 
add sound lo multimedia presenta- 
tions. Microphones are also gnat 
lor interectiva kids' gamas. 



For many action gamas, it's a must- 
have, but with most PCs, you'll have 
to buy it separately. 



Quantity doesn't 
always mean 
quality; look for 
a combination of 
productivity and 
aMaitainroanI titles. 
Windows and DOS 
should also be included. 





Seek out companies that 

provide support after 
regular business houn: 
chances are tliat's when 
you'll be setting up or using 
a home PC. 



II you're unfamiliar with Microsoft 
Windows, these 'front ends' or 'shells' 
can make a PC mora approachable lor 
novices. They're an acquired taste. 



PC Magazine Labs 
tests 23 multimedia- 
equipped PCs to find 
out which of these 
systems deserve a place 
in your home. 




By Bill Howard 



o, OOBE is not a new visual programming 
environment. It is not a medal awarded by the 
Queen of England. OOBE stands for oui-of- 
box experience, and it is the Holy Grail for 
vendors of home computers. The vendors 
want their customers to be satisfied with their new computers 
from the moment they pull open the flaps on the carton. 

And these days, just about everybody wants to be a vendor of 
home computers. PCs are now affordable enough and powerful 
enough and (almost) easy enough to use that we finally have a 
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MInl-tower case 

Case size is a maner o( personal prefer- 
ence, but we think the mini-tower strikes 
the best balance. You may find the ease 
of an all-in-one case attractive, but it 
commits you to a 14-inch monitor. 

8MB of RAM 

All PCs should have this minimum 
amount of memory to run Win- 
dows affectively. Also make sure 
you get2S6K of processor cache. 

Local-bus graphics 
This helps ensure that 
Windows runs quickly. 

Color-coded cables 
These make it easy to 
figure out what gets 
connected where. 



Energy Star compliance 
Systems that comply with the EPA's 
Energy Star standard draw limited 
power when they're idle, so you can 
leave them on around the clock. 



Labeled back-panel ports 

These make it easier to tell what goes wtiere. 

I 16-btt Sound Blaster-compatible 
I sound board 

I Games and educational software rely 
heavily on music and sound effects. 
Look lor a wavetable-synthesis board 
to provide richer, fuller sounds than do 
basic FM synthesis models. 




Internal 14,400-bps fax modem — 

A fax modem lets you send files electronically 
and use your PC as a fax machine. Some fax 
modems support telephony features that let 
you set up an answering machine with 
multiple mailboxes. Avoid 2.400-bps models; 
they're too slow. 

Box-topper and quiclt-start guide 
H you've never set up a PC before, the 
quality of the vendor's documentation can 
be critical. The best home PCs include step- 
by-step illustrated instructions to help you 
through the process. 




4860X2/66 or faster CPU 

A fast Pentium CPU is the best bet for the home, so that 
demanding multimedia titles won't make your PC seem 
outdated in another year. But we found the best-integrat- 
ed, most user-friendly systems with good software 
bundles had 488DX2/66 CPUs. 

Caddyless double-speed CD-ROM drive 

A CD-ROM drive lets you take advantage of the best 
educational, game, and reference titles — and it makes 
installation of today's big applications much easier. 
Caddyless models mean you don't have to buy SS protec- 
tive housings for disks, but they also mean you won't be 
able to use your PC on its side. 
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robust, fast-growing home computer market after a major 
false start more than a decade ago with the likes of IBM's 
PCjr and Coleco's Adam. 

In this issue we review 23 multimedia computers; our 
evaluation comprises not just the usual performance test- 
ing, but also an examination of how easy the systems are to 
set up and use. and the quality and quantity of the software 
bundled with each system. 

REVIEW CRITERIA 

To be included in this review, products had to be 486- or 
Pentium-class systems configured for home multimedia 



use with a double-speed (or faster) CD-ROM drive, a 16- 
bit sound board, speakers, and bundled software. We set a 
street-price ceiling of $2,500, which included a system unit 
with a minimum 8MB of memory and a 340MB or larger 
hard disk, a color monitor, multimedia components, a 
mouse and keyboard, and software. Those filters netted us 
12 486-based systems. 10 Pentium systems, and one IBM 
Blue Lightning 25/75. In the end. some of the systems we 
tested came in with final prices over our $2,500 limit. We 
disqualified these machines from Editors' Choice consid- 
eration but review them nevertheless to provide a fuller 
picture of the home PC market. 
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REGENT REVIEWS 



^ Fop Love or Money 

December 6, 1994 page 110 

165 486DX2/66 to Pentium/90 PCs. 

>■ New Life for Your Old PC? 

Novembers, 1994 page 110 

15 CPU upgrades. 

There are a few major PC vendors 
whose systems are not included in this re- 
view. ZEOS International, for instance, 
declined to participate because the com- 
pany felt that a home system that 
wouldn't skimp on performance would 
cost $3,000. Zenith Data Systems did not 
participate because it doesn't tar- 
get its computers toward 
the home market; that's the 
province of Packard Bell, 
now a subsidiary of ZDS. 
Hewlett-Packard Co. es- 
chews the home market en- 
tirely, and Digital Equip- 
ment Corp.'s home PCs are 
still on the drawing board 
weren't able tt) acquire machines 
from AST Research, Ares Mi- 
crodevelopment. Austin, or Epson 
in time for testing. 



^ RIe Servers: Data on Demand 

October 11, 1994 page 187 

5 NetWare file servers. 

^ Pentium Powerliouses 

September 27. 1994 page 112 

40 90-MHz Pentium systems. 

to buy. To get first-class performance, 
you'll spend between $2,000 and $2,500 
for the fastest reviewed systems. 

Many of the Pentium systems re- 
viewed here are based on Intel's older 
60- or 66-MHz chips, but two systems 
were based on the newer and faster 90- 



MHz version of the processor. But in 
spite of our feeling that Pentium PCs are 
the best bet for the home, the most 
home-oriented systems in this roundup 
were actually the 486-based machines. 

HOW EASY TO SET UP? 

Among the 23 systems we tested, we 
found the biggest difference was in ease 
of setting up the hardware and installing 
the software — in other words, that out- 
of-box experience. Several years ago, 
Packard Bell was the first vendor to rec- 
ognize the perils of not making the hard- 
ware easy to set up and configure. Sell- 
ing to less sophisticated consumers 
through retail distribution channels 




• Compaq Presario CDS 520 Model 420 

• Packard Bell 486DX2/66 Multimedia System 

If it's ease of use, the comprehensiveness of the out-of- 
box experience, and an overall sense of fit and finish 
that set the best home PCs apart, then the winners in 
this roundup are clear: The $1,957 Compaq Presario CDS 
520 Model 420 and the Packard Bell 486DX2/66 Multi- 



PERFORMANCE: HOW IMPORTANT? 

The typical selling price of a mul- 
timedia home PC system current- 
ly falls between $1,500 and 
$2,000. You can spend less 
money, but we believe you 
should invest more. At the very 
least, don't buy anything less 
than the 50-MHz or 66-MHz ver- 
sion of the Intel 4K6DX2 proces- 
sor. You can find a multimedia 
system with a 33-MHz 486-class 
processor for as little as $1,250, 
but you shouldn't buy it. Paying 
more now will inevitably save 
you money in the long run, since 
the multimedia system you buy 
today won't seem so painfully 
slow — and in need of replace- 
ment — in two years. 

Multimedia programs put 
more of a strain on your comput- 
er than business applications do, 
so it makes sense to have the 
most powerful PC you can afford 



media System (about $2,200 street price). 
While both PCs were based on 486DX2/66 
CPUs and were not performance leaders, 
we think they are by far the best-rounded 
systems in the bunch. We were disappoint- 
ed that none of the high-end Pentium units 
reviewed could provide the same clear 
home orientation; but today you just can't 
buy an under-$2,500 Pentium PC that pro- 
vides a home-oriented experience and a 
quality software bundle. 

THE WINNERS 

You don't have to know a thing about PCs 
to be comfortable starting with either the 
Compaq Presario or the Packard Bell 
486DX2/66. Packard Bell's illustrated in- 
structions are as clear as setup information 
gets, and Compaq includes a setup video- 
tape and a series of quick-start guides. Both 
systems include front ends to make Win- 
dows accessible to new users, and both can 
function as a telephone answering machine. 
The Packard Bell 486DX2/66 even includes 
a television board, and its software bundle is 
very impressive. We feel that its user-friend- 



liness and these extras make up for its poor 
showing on our Service & Reliability survey. 

One caution if you buy either of these 
PCs retail: Get at least 8MB of RAM. 
Many stores still sell units like these witli 
4MB, which isn't sufficient to run Win- 
dows effectively. You should also be aware 
that Packard Bell sells its machines under 
many different model names. 

HONORABLE MENTION 

Two other systems each earn an honorable 
mention: the AcerPower 981 2TG and the 
AT&T Globalyst 360 TPC. The AcerPow- 
er's software bundle is strong, its box- 
topper detailing system setup is excellent, 
and its A.C.E. (Acer Computer Explorer) 
Windows front end is one of the best 
around. This PC, based on a Pentium/60 
CPU, costs $2,598. 

The $2,199 AT&T Globalyst has stun- 
ning telephony features, including a full- 
duplex speakerphone and a well-imple- 
mented digital answering machine. This 
486DX2/66-based PC would suit home of- 
fices well. 
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'What We Liked — and Didn't 



Today 's home computers 
offer plenty of unique 
features — some of them 
terrific, making the PC 
friendlier and more 
accessible and others of 
more dubious value. 
Here is a brief summary 
of the things we liked and 
didn 't like about the 
machines we tested for 
this review. 




o 



Integrated Speakers 



Speakers built into the 
monitor or system unit 
minimize setup hassles and 
reduce the number of stray 
cables, but they often sound 
muffled or tinny. 



Monitor Power Plug 



If you can plug the monitor 
I^T^ into the back of the system, 
-^•^ you can turn the computer 
on and off with a single button. This 
feature is especially great for young 
children. 




<-^5 Navigator 

[■ . . ■ - . 
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Unclear Power Button 



Olt's easy to mistake the 
power button for the CD- 
ROM's eject button on this 
system. The fad that neither button is 
clearly labeled makes this even more 
of a problem. 



Windows Front-End Software 



Also called a "welcome 
mat, " this nifty aid gives 
illustrated, step-by-step 
directions for setting up your PC. 
Some systems also come with quick- 
Start guides or even a videotape. 



® 



Some manufacturers pro- 
vide shells to make Win- 
dows easier to use. They 
may help novices, but expd^ 
rienced users often find 
them a nuisance. 



where a 30-day. money-back, "no ques- 
tions asked" guarantee was the norm, 
Packard Bell experienced return rates 
approaching 20 percent — caused by 
buyer remorse rather than mechanical 
defects — which nearly destroyed the 
company's reputation. In response, 
Packard Bell developed a box-topper 
(or "welcome mat"): a giant, illustrated 
setup guide to what plugs in where; it's 
the first thing users see when they open 
their boxes. The company also color- 
coded the various cables and connectors 
and created a shell called Navigator, 



which puts an easier-to-use front end on 
Windows. The box-topper and Windows 
shell are now standard on many other 
companies' systems. Compaq's Presario 
series goes one better and includes a 
setup videotape. 

Compaq simplifies the setup process 
by offering a one-piece system unit/mon- 
itor combination. This is worth consider- 
ing if you are happy with a standard 14- 
or 15-inch display. (If you wish to move 
up to a 17-inch display, you will need to 
add from $500 to $800 to the price of a 
system.) 



FREE SOFTWARE BUNDLES 

One of the most appealing aspects of a 
home PC is getting lots of software for 
free, or almost for free. Vendors pay 1 0 to 
20 cents on the dollar for software in 
quantity, meaning you can get $1,000 
worth of software that adds only $100 or 
so to the price of your system. Often 
you'll get a low-end integrated software 
program such as Microsoft Works, which 
includes word processing, graphics, 
spreadsheet, and a database; a personal fi- 
nance package such as Intuit's Quicken; a 
CD-ROM-based encyclopedia or atlas; 
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HP V«ctr » VL2 PC* 

HP quality in 
value-priced PCs, from 
S1.049 



HP V«ctra N2 PC» 

High-performance 
network-ready 
PCs in a slimline 
package, from 
SI. 429 



HP V»ctr« M2 PCs 

High-performance 
PCs for the connected 
office, from 
SI. 509 



HP Vectra XM2 PC« 

Exceptional 486 
performance for 
advanced business 
use, from 
S2,068 



HP Vactra XU PCs 

The ultimate PCs 
for advanced business 
and technical 
applications, from 
S3,749 



HP Vectra Interactive PC^ 

Integrated multimedia 
and communications 
solutions for 
business, from 
SI 369 



HP offers a full 3-year 
warranty on all PCs. 
including 1 -year on-site 
and 2-year carry-in.' 
For more information, call 
1-80O-322-HPPC, Ext. 8781. 
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looking at 
partnership 
in a whole 
new light 

If you have PCs on a network, 
hardware and software compat- 
ibility is undoubtedly one of 
your biggest concerns. You 
need to know who's talking 
to whom. 

And you can start by talking 
to Hewlett-Packard. Together 
with partners like Intel, 
Microsoftf Novell and others, 
we're developing technology 
that ensures true compatibili- 
ty, across the board and across 
the network. So your PC runs 
everything it's supposed to, 
wherever it's supposed to. 
,. Because if it 



HP 
PCs 



doesn't work in 
your environ- 
ment, it doesn't 
work at all. 
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some games: and intro- 
ductory access (one 
month or 10 hours) to 
several on-line services 
such as America Online, 
CompuServe, or Prodi- 
gy. You U get DOS and 
Windows too. 

If you're comparison- 
shopping, look at the 
quality as well as the 
quantity of software ti- 
tles. If you get 27 free ap- 
plications on CD-ROM, 
how many are ones 
you'd pay even $ 1 0 for if 
they weren't bundled 
with the PC? To most 
people, Microsoft En- 
carta is worth a lot more 
than the Encyclopedia of 
U.S. Endangered Spe- 
cies (an actual title). 

Ideally. DOS. Win- 
dows, and the applica- 
tions have all been prein- 
stalled for you. On the 
other hand, Compaq 
only does a partial prein- 
stall; you have to sit 
through 20 minutes of 
questions and flashing 
screens until the system 
is readv to run. Woe 



Suitability to Task: 
Home PCs 

What most distinguishes a home 
PC package is its software bundle. 
Our Suitability to Task ratings 
take quantity into account, but 
emphasize quality to a greater 
extent. The systems we tested 
tended to be strong in focused 
areas: none of them received an 
excellent score in all four cate- 
gories. 

In our Educational/Reference category, 
we rate the quality and quantity of such bundled 
software as encyclopedias and travel guides. 

The Entertainment category indicates how 
well suited the system Is to playing games. 
Factors include the quality and 
quantity of bundled entertain- 
ment software and multimedia 
hardware We also noted 
whether the system includes a 
joystick. 

The Productivity category 
indicates how well the PC is 
suited to business and home 
productivity tasks, whether you 
are taking work home, running 
a business from home, or 
managing personal affairs. 
Performance, capacity, and 
expandability factor into this 
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Company Name 



Educational/ 
Reference 



Entertainment GOOD 



Productivity FAJR 
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Reliability 



Repair service AVERAGE 



Technical 
support 



score, as does the inclusion of software titles 
such as Microsoft Office, Microsoft Works, and 
Intuit's Quicken. 

The Setup category indicates how much 
setup assistance is provided for new users. Box- 
toppers, introductory videotapes, quick-start 
guides, Windows front-ends, labeled ports, and 
color-coded cables are some of the factors that 
earn extra points for a product. The availability 
of after-business-hours technical support is 
considered as well 

VENDOR SERVICE AND RELIABILITY 

In our 1 994 Service and Reliability Survey, we 
sent questionnaires to 1 7,000 random sub- 
scribers: about half replied Vendors for which 
we received at least 50 responses are rated 
above average, average, or below average in 
three areas: 

Reliability scores indicate to 
what degree PC owners felt their 
systems met their overall expec- 
tations for consistent operation. 

Repair service scores are 
culled from users who contacted 
the vendors to have their PCs 
repaired: the scores reflect their 
satisfaction with the service they 
received 

Technical support scores 
measure how well a vendor's 
telephone support met the 
expectations of respondents. 



EXCEUENT 



POOR 



ABOVE 
AVERAGE 



saow 

AVERAGE 



mini-tower PCs. 

You'll find signifi- 
cant quality differ- 
ences among the 
sound boards and 
loudspeakers. If the 
vendor offers you a 
$50 upgrade to a bet- 
ter pair of speakers, 
jump at it. Most of the 
"courtesy" speakers 
sold with systems are, 
to put it bluntly, terri- 
ble. You don't have 
to be an audio snob to 
notice the tinny 
sound. Sometimes 
you may have to 
trade off quality for 
convenience — for in- 
stance, if the speakers 
are embedded in the 
system unit or moni- 
tor. 

Many of these sys- 
tems come with fax 
modems that allow 
you to log on to on- 
line services and send 
and receive faxes. In 
some cases you can 
even set up your sys- 
tem so the vendor's 
technical specialists 



unto you if you acciden- 
tally specify French as your language and 
country when you meant U.S. English; 
there is no easy way to switch back. 

The best vendors include a DOS/Win- 
dows system CD that gets you back up 
and running in less than half an hour if 
your hard disk is corrupted; the worst 
don't include any CD or floppy system 
disks and gently urge you to spend an 
hour backing up your system onto 15 to 20 
floppy disks. 



FEATURES THAT MATTER 

Every system we re- 
viewed can play multime- 
dia software which typi- 
cally runs from the 
CD-ROM drive and uses 
the sound board to create 
audio that is played 
through the speakers. 
You also can play audio 



CDs through the system to accompany you 
while you work. There were more similari- 
ties than differences in terms of CD-ROM 
drive performance: we don't think that a 
triple-speed drive is worth any more than a 
double-speed drive for most applications. 

Virtually all of these CD-ROM drives 
are caddyless. meaning you stick the disk 
in directly, rather than putting it in a pro- 
tective $5 caddy (these look something 
like oversize, transparent 5-inch floppy 
disks). Desktop PCs with caddyless drives 
can't usually be operated on their sides as 
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are staff editors at PC Magazine. JoDi L. Wynblatt is a senior editorial 
researcher and Mary E. Behr is an editorial researcher at PC Magazine. 
Laura Cox is a technical analyst at PC Magazine Labs. John Clyman was 
the associate editor in charge of this story, and Richard Fisco was the 
project leader. 



can log on remotely 
to look inside your system in order to di- 
agnose and possibly fix your problem. (Of 
course, if your system won't start up at all 
then the remote diagnostic capability isn't 
good for much.) 

Some modems go further and add tele- 
phony capabilities, which means they can 
act as answering machines and possibly as 
telephones. This is great if you're running 
a small business out of your home, be- 
cause you can have multiple voice mail- 
boxes, but it can be overkill otherwise. 
Understand: You're using a $2.0(K) PC to 
perform a task han- 
dled perfectly well by 
a $129 telephone/ 
answering machine. 
(For more informa- 
tion about telephony 
features provided in 
these systems, see the 
sidebar "The Dawn- 
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Test your I.Q. (Information Quotient) on 
DTK 486 FEAT-39 Systems' compatibility. 

This is a Matching Test to demonstrate the DTK FEAT-39 Systems' compatibility. Your job is to circle a T (Tower). M (Mini- 
Tower), or D (Desktop) in the space next to the logo for each system you think is compatible with the software or industry 
standards represented by the logo. 

Your reward is the self-satisfaction that comes from being well-informed and knowi'^^' 
where to source the most compatible systems in the industry. (Answers below.) 




Novell 
Compatible' 

TM D 



lOfcle One or More) 
■Cn«k witn yow DTIt SaleiPro fof specrfK N«Watr 
configuf.*tKxii 



2. 




Ml(K)S()FX 
WlNDOW'H 
Co.MI'.STUiUl 



MS-Windows 
Compatible 

TM D 

(Circle One or More) 



3. 



Energy Star 
/ Compatible 

.^.-'if^ T M D 

mroLLunimmemmit (Circle One or More) 




4. 



Solaris 

COMPATIBLE 



Solaris X86 
Compatible 

TMD 

(Circle One or More) 



5. 




OS/2 
Compatible 

TMD 

(Circle One of More) 



6. 




Windows NT* 
Compatible 

TMD 

(Circle One or More) 



•Oiec* with youf DTK SalrsPro fw sp«ific Windows HI 
con figurar ions 




Intel 486DX4 
75/100 IMHz 
Compatible 

TMD 

(Circle One or More) 



8. 




FCC Class B 
^ Compatible 

TMD 

(Circle One or More) 



9. 



UL 

LISTED 



UL Safety 
Compatible 

TMD 

(Circle One or More) 




VESA 
Compatible 

TMD 

(Circle One or More) 



All FEAT-39 Systems are 
compatible with Intel 486 
SX-25 through DX4-75/100 
MHz microprocessors. 



All FEAT-39 Systems include 
8 expansion slots (3 VLBus 
slots) and 200w or 250w 
power supplies. 



mrnmrmsFssmsr 

■ i«M 3imedu)oj aje suMisXs 6E-iV3d "iiO wjyi ije XiBuisudjns jom QV^lH OWHl 



Come ice us at COIWPEX/Fall '94; Hilton Booth H-423. 

iffl DTK Computer Inc. 




(T) FEAT-39 Tower 




|D) FEAT-39 Desktop 




Mn-Tower 



/ 

w 



(M) FEAT-39 Mini-Tower 






Los Angcics 

1818)810-0098 
FAX (8 1 8) 8 1 0-0090 



Chicago 

(708) 593-3080 
FAX (708) 593-3083 



Houston 

(713)568-6688 
FAX (713) 568-5688 



AUanta 

(404)246-0100 
FAX (404) 246-0900 



Miami 

(305) 597-8888 
FAX (305) 477-8322 



New York |NJ| 

(908) 562-8800 
FAX (908) 562-8400 



The DTK monitor logo is a registered trademark of DTK Computer inc All other trademarks and registered trademarks are the property of their respective owners. 
C 1994 DTK Computer Inc Speafications subject to change without notice 

CIRCLE 201 ON READER SERVICE CARD 

Ci 




small country 




First right proposa 



TLYING TOASTERS' 

Tm ^ boardroom ^'^^'o^ 
rrounded |jy every auy I've ever compej^i^^ 
with since junior high all in the same bluTsuit, 
"'«t*^and shiny shoesJjj^listeninqtoaquy 
with a Napoleon complex ^pF^ell us the 

J gets the business and 
something like halF the property rights to 
Central America. Countless 
portables are lined up on the table and 
everybody's ^^tchinq '''>'"9 toaster^ 

and taking notes, i pop in the Motorola ^ WHp 

Powpr Sprips' ^'^"^ ^^^^ 

me this morning. By the time this Li ttle Corporal 
throws his Final glare 

As the suits pj|e Q^t, our proposal slides in. 

411^ Right on the screen. 

I swivel the portable, wait, and interpret 

his qrunt as positive. 
"We must talk." 






(g) 



MOTOROLA 

MODEMS 



Hie feet is, f it cant send and receive information, your portable's just a walk around file cabinet The cellular 
capabilities of ttie Motorola Pbwef Series " allow you to transmit and receive data anytime, anywhere. Our 
Lifestyle Sei ies " requires only a [ ihone line. (And it's easily upgraded to cellular) To make the most of the 
freedom and access offered by a portable, just call Motorola at 800-766-4883 for the retailer nearest you. 

You can pac l< a portable, but it 

doesn't mean diddly jF you can't communicate. 
That's wh> we make modems. 

CIRCLE 367 ON READER SERVICE CARD 
-FVmgToasiertAmiKxIi 61990-33 BERKELEY SYSTEMS INC Irom AFTER DARK" 2 0 Repfoduced urxler license agrNflwM by McCann.Eri(*son AHanla ' S Copyri^ 



iteiial 



PCs 

HomePCs 



ing of Desktop Telephony.") 

An EPA Energy Star-compliant PC 
goes into a low-power idle mode when 
it's not being used. The oft-stated and 
perhaps overblown benefits of Energy 
Star compliance include knocking a few 
dollars a year off your electric bill, keep- 
ing your house cooler in summer, and 
being able to receive unattended voice 
mail and faxes at any hour of the day. 
The understated benefits are that your 
PC is never more than five seconds from 
being usable if you want to jot down a 
note, and doesn't make any beep-beep 
boot-up sounds that wake the household 



if you want to get some work done in the 
middle of the night. All 486-based PCs 
can be Energy Star-compliant, while it's 
extremely difficult to make the power- 
guzzling Pentium/60 or Pentium/66 sys- 
tem meet the spec. For power users, that 
means you need to look at systems based 
on the relatively scarce DX4/1(X) CPU. 
which matches the Pentium/6() and Pen- 
tium/66 on performance, step up to the 
Pentium/90, or wait for the Pentium/75 
early in 1995. If you do wait, you'll find 
the Pentium/75 is the ideal CPU for 
home multimedia systems. 

A handful of systems offer TV tuners 



that receive signals from broadcast or cable 
TV. or from a video camera trained on the 
kids playing in the back yard. The picture 
appears in a window in the corner of your 
PC. That's handy if your home office is 
space-constrained or if you then pipe the 
video into a multimedia presentation. Oth- 
erwise, it's cheaper and more esthetically 
effective to buy a separate 19-inch TV. 

Then there are features that will give 
you more performance. First and fore- 
most, you need a minimum of 8MB of sys- 
tem RAM. Many systems sold through re- 
tail have only 4MB of RAM. Our 
recommendation: Don't leave the store 



■ Apple: The Quintessential Home PC? 



BvJntIi I.. Wynhlaii 
In early 19.S4. .Xpplc C omputer revolu- 
tionized the home PC market with its 
onc-piccc. mouse-controlled Macin- 
tosh 12SK. I hc Macintosh family— 
which, according to PC market 
researcher LINK Resources Corp. has 
held a steady 15 to 20 percent share of 
the home PC market since the mid- 
1980s — has grown and diversified, and 
is as user-friendly as ever. In contrast, 
the number of Intel-compatible sys- 
tems found in homes has almost dou- 
bled since the late 19.S()s to 67 percent 
today. However, when it comes to ease 
of setup and use. PC vendors can learn 
a lot from Apple. 

The Macintosh Perlorma 630 
series system that \vc looked at took 
only five minutes to set up. Icons 
appear on every cable and port, so 
putting the system together is simply 
a matter of matching these icons. To 
eliminate any confusion. Apple 
includes a setup poster and a (ietting 
Started manual (labeled "Read This 
First") with step-by-step assembly 
instructions. 

All bundled software and system 
software comes loaded on Performas. 
so once you put the system together, 
that's all there is to it — just start it up 
and go. The power button is located 
conveniently on the keyboard, and 
though this location may sound dan- 
gerous, accidentally pressing the 
power buttt)n while using the system 



won t destroy your work. The Perfor- 
ma automalicall) prompts you to sa\e 
your work before it shuts down. The 
keyboard also includes a mouse port, 
providing easy access and a longer 
leash for your mouse, as well as a 
cable guide to help control cable 
clutter. 




The Performa series renews Apple's traditional 
home-computing leadership. 

Performa fi3() series systems come 
with a 2.4(H)-;9.WM)-bps modem, a 14- 
or 15-ineh monitor with built-in speak- 
ers, a 25()MB or 3.S0MB hard disk, and 
4MB to SMB of RAM standard. You 
can also get a CD-ROM drive, the 
Apple Video System, or the Apple TV 
System. The standard configurations 
of these systems sell lor $1,500 to 
$2.3.50. 

If you are not satisfied with your 



Performa's configuration, upgrading is 
a snap. The cable-lrec molherhoaid 
pulls out of the system like a drawer 
alter you remove a plasilc plate and 
l\M) screws. I his lets you add expan- 
sion cards or memory without 
wrestling with the system or cables. 

Besides the standard Macintosh 
desktop. Performas come with At 
Ease, a simplified desktop that you 
can customize lor each system user. 
This lealure is great lor parents who 
don't want their children playing 
certain games or getting into personal 
files. At Ease also includes a le.\t-to- 
speech feature, w hich speaks the 
name ol each button as you pass the 
pointer over it. 

Performa 6.^0 series systems come 
with 13 or 14 software packages 
(depending on which model \ iiu buy) 
ranging Ironi |iroduclivii\ software to 
educational and entertainment titles. 
S\ stems with a CD-ROM drive come 
with several CD- RtJM titles as well. 

Although Performas are sold 
through retail stores, office product 
supersti>res. and consumer eleclri)nics 
stores. Apple pro\ ides ser\ ice and 
support directly through its technical 
support line (open Monday to Friday. 
9;(M) to 9:00 eastern time) and thri)Ugh 
its one-year, on-site warranty. You can 
get additional help through Club Per- 
forma. an .America Online loruni. and 
by attending Apple user group meet- 
ings. □ 
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Funny how it s the 

little things that attract 
people to a particular 
small business server. 

Then again, maybe 
this is a big thing. 



Introducing the 
IBM PC Server, for small business 

486DX 66 MHz 

or Pipntium' 6() MHz 
■ 

Upgradeable 

m 

3()-daY mone^--hack 



3-year on-site utirranty' 
■ 

Tested to emt ting 
IBM slanthrds 

m 

Indiistn,- standard 

architecture 
■ 

Starting under$3.(J0U" 



mou're about to place your entire 
business in a box no bigger than 
a suitcase. That's enough to make 
anyone pace the floor. 

Fortunately for the life of your 
carpet, IBM now makes a server for 
small local networks. 

This means, of cours*-, that the 
kind of performance and reliability 
IBM is famous for, and the kind of 
support we're famous for (24 hours 
a d^, 7 days a week, 365 days a 
year*) are now available to you, toa 

All at the kind of price (we 
confess) IBM is not so famous for. 
A remarkably (competitive price, 
whether you need to network five 
people or fifty. 

And because the IBM PC 
Server is easily upgradeable, and 
happily works with most anyone's 
peripherals, it lets you create the 
perfect, total business solution. 

For more details, talk to your 
favorite reseller, or, if you need 
a favorite reseller, just call us at the 
Personal Systems HelpCenter* at 
1 800 772-2227." For information 
via FAX, call I800IBM-4FAX 
and ask for document 3078. 



*C-tipies uf IH%I\ MalrmrnI tif Umilnt Karranl^ art- mtuUibU ufum rt^urtt. "ttrntrr pnm nun l«r>'. *l to lelephimr fnun thr /Vrvina/ S^■^trm^ Hfl/jC^nter. 
♦♦/n Canuita. rail I HlHi IU!i-7ft*t. lltM ntut tieliiCrnli'r itrr r^jlrmi tradrmarlti ttf thr Inlemational Huiinfis Machinn OirfHtmtion. All other Iradrmarkt 
and rryulrni/ IriMiemitrki an- ihr pn^n^ uf Inrir rrtpniiiv IvtUlfn. C 1W4 tllM i^rp. 



PCs 

Home PCs 



without SMB. and think seriously about 
16MB of RAM if you want to have sever- 
al applications running simultaneously. 
(Two of the machines in this review came 
with 16MB of RAM, and the perfor- 
mance benefit of the added memory was 
dramatic.) 

Second-level processor cache, or L2 
cache, acts as a high-speed buffer between 
slower system RAM and the higher-speed 
CPU. Get 256K for best performance; a 
few vendors — including Dell in this re- 
view — do not provide any L2 cache, which 
means their systems get left in the dust. A 
big hard disk of 4(X)MB to 520MB gives 
you room to expand; 340MB may prove 
limiting, especially if your system came 
with a comprehensive software bundle. 
Our tests have shown 
the less expensive En- 
hanced IDE (E-IDE) 
drive interface actually 
outperforms the more 
costly (but more versa- 
Ule)SCSI. 

You'll need 1MB 
of video memory on 
your graphics adapter 
to display colorful im- 
ages and 2MB to dis- 
play true-color im- 
ages. 

If you want a custom-configured sys- 
tem, you'll find direct (mail order) ven- 
dors are much more amenable to the mix- 
ing and matching of components than are 
most retail outlets and superstores. 

Most systems have upgradable CPU 
sockets if you want to install a faster CPU 
later, although only a minority of users — 
less than 10 percent — ever do actually up- 
grade their processor. You should also 
think about if and when you'll make the 
upgrade next year to Windows 95; Mi- 
crosoft says you'll only need 4MB of 
RAM. but you'll be safer if you have SMB. 

SERVICE A lELUBILITY 

Most PC vendors let you call them direct- 
ly if you have a question; few require you 
to call a local dealer for help. In recogni- 
tion of the needs of home users, the best 
vendors provide technical support seven 
days a week, and many offer around-the- 
clock, or 24-hour, 7-day technical support. 
Some offer on-site service and others 
offer it for an additional fee. What is a fair 



Vendors will slightly modify 
their product names, config- 

urationSy and software 
bundles to allow competing 
retailers to trumpet lowest- 
price guarantees. 



price? The actual cost to the vendor is less 
than $50 a year; if a vendor charges more, 
either you are getting great service or the 
vendor has created another profit center. 

Accompanying reviews of major ven- 
dors' products, you'll find PC Magazine's 
Service & Reliability ratings from our 
most recent survey, in July of 1994. PC 
Magazine readers rated vendors on satis- 
faction with reliability, repair experience, 
and technical support. For each of the cri- 
teria, they are scored above average, av- 
erage, or below average. The sum of the 
scores is ranked A through E. Those re- 
ceiving scores of above average (A 
scores) in all three areas receive PC Mag- 
azine's Readers' Choice award. 

Another part of each review is our 
Suitability to Task rat- 
ing, where we judge 
each system for 
power, ease of setup 
(or OOBE), quality of 
bundled education/ 
reference software, 
and bundled business 
software as well as 
quality of entertain- 
ment equipment and 
software. Our Service 
& Reliability and 
Suitability to Task rat- 
ings help you zero in quickly on which sys- 
tems are best suited to your needs. 

SAME PRODUCT, MANY NAMES 

Don't be surprised if you cannot buy a 
computer with exactly the same model 
number or name as the one we tested. 
Vendors will slightly modify their 
names, configurations, and software 
bundles to allow competing retailers to 
trumpet lowest-price guarantees with- 
out fear of contradiction, since each 
technically has a unique product. Ven- 
dors may also put different monikers on 
models with software appealing to home 
businesses (high-end integrated soft- 
ware such as Microsoft Office), families 
with young children (learn-to-read 
games) or teenagers (Scholastic Apti- 
tude Test preparation). These fraternal 
twins will perform at about the same 
level, however. 

Look in the pages that follow to find 
out how well various vendors meet the de- 
mands of home use. 



Acer America Corp. 

• AcerPower 9812TG 

The $2,589 Pentium/60-based AcerPower 
9812TG is designed from the ground up for 
home users. It puts everything you need to 
know about system setup right at your fin- 
gertips. The PCI/ISA-based machine in- 
cludes telephony features like a digital an- 




swering machine with multiple mailboxes, 
and its software bundle is strong. 

The AcerPower's performance was 
competitive: It got an above average score 
on our Winstone 95 tests and an average 
score on our Graphics WinMark 95 tests. 

Inside the unit's box is a poster that de- 
tails, with photographs, the setup proce- 
dure; ports are labeled. There is also a 
pamphlet with the answers to the ten most 
frequently asked questions, extended ser- 
vice information, and support numbers. 

On bootup. the system software helps 
you configure a printer, if you have one. 
Then you're taken into the Acer Comput- 
er Explorer (A.C.E.), a Windows front 
end that details system information and 
communications, software, and game op- 
tions. Bundled software ranged from edu- 
cational packages like Math Blaster to 
games like Microsoft Golf. On top of trial 
memberships in 
America Online 
and Prodigy, Acer 
includes an Inter- 
net access package 
called NetCruiser. 
—William P. 
Flanagan 
► Acer America 
Corp., San Jose, 
C A: 800-368-2237, 
408-432-6200; fax, 
408-922-2959. 
Circle 451 on reader 
service card 
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AcerPower 9812T6 


Educational/ 
Reference 


POOR 


Entertainment 


FAIR 


Productivity 


GOOD 


Setup 


GOOD 


SI NDOK SI K\ U 1 \ 
RELIABILITY 


Reliability 


AVERAGE 


Repair service AVERAGE 


Technical 
support 


AVERAGE 
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Powerful 



M 



icron systems are engineered 
to provide the 
higliest 



in 



pentiutn 




MICROSOFT. 

WINDOWS NT. 
REAW-TO-RUN 



performance to your 
most demanding 
applications. Without 
saaificing system 
reliability. And through 
relationships with Intel, Novell, and 
Microsoft— along with our own reputation 
as a leading American 
manufacturer of high- 
quality semi- 
conductors— 
MiCTon delivers 
tightly integrated 
system solutions 
and the widest range of 
system 
configura- 
tions available 
anywhere. ^^^^^^^ 

Tested and 
Approved 

Optional 4-Year 
"Proteoion Plus" 
Warranty 

Protect your new Miaon system for the 
long haul with one of the most respected and 
far-reaching names in the service business- 
General Electric. Purchase an optional 4-year 
GE Service Protection Plus 
warranty and you'll get 
on-site service, parts and 
labor on the entire system, 
including the monitor! 






MICRON 

■ SIUCON TO SYSTEMS 



H 



Mly 1994 Januar) 26 1993 June 199-1 
POWERSTATION MAGMIM MAGNUM 



April 26. 1994 
MAGNUM 



Oclobci 1994 
PO'.VERSTATION 



Julia28, 1994 
POWERSTATION 



OdoMr 1994 
MAGNUM 





• Inter 9OMH2 Pentium ■ processor 

• 256X write-back cache, Flash BIOS 
•2X CD-ROM drive, 3.5" floppy 

• PCI 64-bit graphics accelerator (2MB) 

• 'Tool-free" deslitop or mini-tower 

• Mioosofr Mouse, lOt-key keyboard 

• MS-DOS & Windows' lor Workgroups 

A • 8MB RAM, 527MB IDE hard drive 
•15" Micron 15FGX.1280NI, .28mm 

• Microsoft Works Multimedia CD 

^,299 (Lease S79/month) 

B • 16MB RAM, 730MB IDE hard drive 
•15" Micron 15FGx,1280NI, .28mm 

• Microsoft Offke Professional 4.3 CD 

52,899 (lease S99/monthl 

C •32MB RAM, 1GB IDE hard drive 

• 17' Miaon 17FGX. 1280NI, .28mm 

• Miaosoft Office Professional 4.3 CD 

f3,899 (lease Sl26/momh) 



• Intel 90MHz Pentium processor 

• 2S6K write-back cache, Flash BIOS 
•PCI 32-bit Fast SCSI-2 controller 

• 4X SCSI-2 CD-ROM drive, 3.5' floppy 

• PCI 64-bit graphics accelerator (2MB) 

• 'Tool-free' desktop or mini-tower 

• Mioosoft Mouse, 101-key keyboard 

• MS-DOS & Windovrs for Workgroups 

• Miaosoft Office Professional 4.3 CD 

A • leMB RAM , 1GB SCSI-2 hard drive 

• 15' Miaon 15FGX. 1280NI, .28nini 

^3,499 (Lease $113Mionth) 

B • 32M6 RAM, 2GB SCSI-2 hard drive 

• 15' Miaon ISFGx, 1280NI .28inm 

M,799 (Lease $155/month) 

C • 64MB RAM, 4GB SCSI-2 hard drive 

• 17" Miaon 17FGx, 1280NI, .26nw) 

%999 (Lease $221/month) 

D • 128MB RAM, 9GB SCSI-2 hard drive' 
•21'NEC6FGp, 1280NI, .26mm 

^13,699 ileaseS426/month) 

• Net aviiMt n r^aktop. 



It^ Your Cam 

800-388-6334 



"Once in a while a company really hits 
all the hot buttons for PC buyers," said 
PC Magazine. The MicTon family of 486 
systems is no exception, offering superb 
performance and highly reliable systems 
starting at under SI, 200. Complete. 
See for yourself why PC World said 
". . . the 466 VL came with everything 
we've come to expea in a high- 
perfomiance machine." 




466Pa Magnum 

• Intel 486DX2 66MHz processor 

• Pentium Technology Ready (ZIF) 

• 256K write-back cache, Flash BIOS 

• 4 ISA, 2 PCI, 1 ISA/PCI slots 

• 2X CD-ROM drive, 3.5' floppy drive 

• "Tool Free" desktop or mini-tower 

• Microsoft Mouse, 101 -key keyboard 

• MS-DOS & Windows for Workgroups 



466VI 



A • 8MB RAM B 


• 16MB RAM 


• 420MB 14ms IDE hard drive (PCI) 


• 730MB 12ms IDE r 


• PCI graphics accelerator (1 MB) 


• PCI graphics accek 


• 14' Micron 14FG,1024NI, .28mm 


• 15' Miaon 15FGX 


• Microsoft Worics Multimedia CD 


• Miaosoft Office Pr 


^,699 


$2,399 


(Lease S61 /niontfi) 


(Lease $87/month) 


With DX4 100MHz Processor 




S1,999 


$2,699 


(Lease $72/month) 


(Lease S97/month; 


With Pentium 60MHz Processor 




$1,999 


$2,699 


(Lease ($72/month) 


(Lease $97/month) 


With Pentium 66MHz Processor 




$2,099 




(Lease S76/month) 


(Lease SlOI/montl 
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Family 

Values 



Loaded 
with 
Bundled 
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Every Miaon Home MPC comes free with Microsoft fncarta CD, Micosoft Works Multimedia CD 
and Quicken Deluxe Edition CD. You also get the latest CD games from LucasArts; SeW Assault Daf 
of the Tentacle, and Indiana Jones and the Fate ol Atlantis. Along with trial subscriptions for 
CompuSetve, America Online and Prodigy. All included in the one low affordat)le system pnce. 



1 



1 



P90 Home MPC 

• Intel Pentium 90MHz processor 

• 8MB RAM, 256K write^wck cache 

• 527MB 12ms IDE hard drive (PCI) 

• 2X CD-ROM drive, 3.5" floppy drive 

• SoundBlaster 16 sound card, speakers & joystick 

• 14.4/9600 Fax/Modem & WinFax Lite 

• PCI 64-bit graphics acceleratof (2MB) 



Buy a MiCTon Home MPC system and get everything you'll ever need to 
acale a multimedia experience right in your own home. Included is the 
SoundBlaster 16 sound card, speakers, joystick. CD-ROM drive and fa.x/mtxieni, 
plus a wide variety of home produtlivitv and entertainment software on CD. 

486 Home MPC 

• 2X CD-ROM drive. 3 5" floppy drive 

• SoundBlaster 1 6 sound card, speakers & joystick 

• 9600Q400 Fax/Modem & WinFax Lite 

• Local bus graphics (1MB) 

• 14" Micron 14fG, 1024NI, .28mm 

• Low profile chassis 

• Miaosoft Mouse, 1 01 key keyboard 

• MS-DOS & WindovB for Workgroups 

• Microsoft Worlcs Multimedia CO, Miaosoft Encarta CD, Quicken Deluxe Edition CD 

• Trial subscriptions for Compuserve, America Online & Prodigy 

• lucasAns CO games: Rebel Assadl Day of the Tentacle, Indiana iones and the Fate of Atlantis 



• 14' Micron t4fG, 1024NI, .28mm 

• 'Tod-Free" desktop or mini-tcwver 

• Microsoft Mouse, 101 -key keyboard 

• MS-DOS & Windows for Workgroups 

• Microsoft Woriis Multiipedia CD, Miaosoft Encarta CD, 
Quicken Deluxe Edition CD 

• Trial subscriptions for Compuserve, America Online & Prodigy 

• LucasArts CD games: Rebel Assault, Day ol the ^ _ /f OQ 
Tentade. Indiana Jones and the Fate ol Atlartis 
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A 'Intel 486SX 33MHz processor 
• 4MB RAM (expandable to 48MB) 
•210MB 14ms IDE hard drive 



Intel 486DX2 66MHz processor 

• 8MB RAM, t28K cache 

• 420M6 14ms IDE hard drive 



• SoundBlaster 16 sound card S speakers • Joystick • Miaosoft Encarta CD • Quicken Deluxe Edition CD 

• LucasArts CD Games; Rebel Assault Day of the Tentade, Indiana Jones and the Fate of Atlantis $ 799 

Micron Computer, Inc., 900 E, Kardier Road, Nampa, ID 83687 • Mon-Fri 7AM-8PM Sat 8AM-5PM (MST) 
208465-3434 • FAX 208-465-3424 • Purchase Order FAX 208-467-5384 



knenutiorul Phone 
208465-8970 



Memaunal FAX 
208-165-8993 



1*1 



From Mexico Cdll 

95-800-708-1755 



From Puerto Rko Call 
800-708-1756 



From Canaib Call 
800-708-1758 
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ExausivELY From Micron 

• Next Day Shipping on Selected Systems 

• 30-Day Risk-Free Money Back Guarantee 

• One- Year Express Parts Replacement 

• Lifetime Toil-Free Technical Support 

• On-Site Service or System Replacement 

Iti Your Call! 

MICRON 

■ COMPUTER, INC. 

800-388-6334 



Home PCs 



ACM A Computers Inc. 

•ACMAP60MPG 



The $2,499 Pentium/60-based ACMA P60 
MPC system is well suited for home use. al- 
though it's not as polished as some other 
PCs in this roundup. The system has a soft- 
ware bundle that includes educational, en- 
tertainment, and reference titles, but the 



Ailvanceil Logic Research Inc. 

• ALR Multimedia 
Express MdSSD 

Although the slimline case of this well- 
built. 486DX2/66 ISA-based PC doesn't 
offer much room for expansion — one free 
slot and no free drive bays in our test 
unit — the $2,344 ALR Multimedia Ex- 



A T& T Global Information Solutions 

• AT&T Globalyst 360 TPG 

While the $2,199 486DX2/66-based AT&T 
Globalyst 360 TPC offers unique telepho- 
ny features matched by only a few other re- 
viewed PCs. its performance was poor. 

A small box labeled "Open First" con- 
tains system manuals, software, acces-sories. 




machine is moic hkc a standard desktop 
unit with a few home amenities tacked on. 

The system comes in clearly labeled 
boxes and includes an inventory checklist. 
The system manual has a short guide for 
getting started and clearly labeled ports aid 
system setup. Software bundled with the 
PC includes International Business and 
Economic Atlas. Lifestyle CD-Pak (con- 
sisting of individual CDs on cooking, gar- 
dening, and wine tasting, as well as a refer- 
ence guide to U.S. National Parks). Mayo 
Clinic Family Health Book, and Microsoft 
Bookshelf. On the lighter side. ACMA in- 
cludes the 1994 Sports Illustrated Almanac 
and Where in the World is Carmen 
Sandiego? The system also comes with a 
microphone and a 14.4-kilobit-per-second 
fax modem. 

The unit's Winstone 95 and CPUmarki^, 
scores were above average. Its Disk Win- 
Mark 95 and Graphics WinMark 95 scores 
were also above average. On our DOS- 
based benchmark tests, the ACMA MPC 
posted above-average DOS Disk and 
DOSMark scores and an average DOS 
Video score. — WPF 
s(iir\itii in K) r\sk ► ACMA Com- 
ACMAP60MPC puters Inc.. fre- 



mont. CA; 800- 



Educalional/ cyrci i cut 
Reference ««»^ 786-6888. 



Entertainment EXCaifMT 510-623-1212: 

fax, 510-623- 

Productivity GOOD 0818. 

Circle 452 on reader 
service card 



POOR 



press M466D fits neatly mio ihc home- 
user market. 

ALR's quick-setup guide and labeled 
I/O ports make the system easy to set up. 
The case offers tool-free access via 
thumbscrews, but we found them too 
small to grip and ended up using pliers. 

The unit's Winstone 95 score was 
above average, while its Graphics Win- 
Mark 95 and Disk WinMark 95 scores 
were average. On the DOS Video tests it 
was above average, on the DOS Disk tests 
it was average, and its DOSMark score 
was below average. 

The PC's motherboard integrates the 
I/O ports, hard disk and floppy disk con- 
trollers, and Cirrus Logic video chip set. 
The unit lacked a ZIF socket and memo- 
ry expansion is limited to 36MB (proba- 
bly satisfactory for the home market). 

Such Microsoft 
.software titles as 
Encarta, Works, 
Musical Instru- 
ments, Dinosaurs, 
and Golf are bun- 
dled with the sys- 
tem.— M'PF 
► Advanced 
Logic Research 
Inc., Irvine, CA; 
800-444-4257, 
7 14-581 -6770; fa.x, 
714-581-9240. 
Circle 453 on reader 
service card 
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and a quick-setup guide. Our only setup 
problem was with the combination sound 
board and mcxlem: The board installed was 
not the same one pictured in the guide. 

On our benchmark tests, the unit's 
performance was adversely affected by a 
lack of L2 cache. The unit posted below- 
average scores on every test except DOS 
Video, where its score was average. 

The system can be used as a fax and dig- 
ital answering machine: you can also access 
on-line diagnostic help. The built-in speak- 
erphone has full-duplex capability, and. in 
addition to the answering machine func- 
tion, the system offers auto-dialing, mulli- 
simvmi iTY n. i xsk pie mailboxes, and 
AT4T Globalyst 360 TPC '^^'l'^'' (where 
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AT«&T Globalyst 
also comes with 
children's enter- 
tainment packages 
and reference CD- 
ROMs. (At left, 
we include NCR 
ratings because 
NCR is now a part 
of AT&T.)— WPF 
► AT&T Global 
Information 
Solutions. Day- 
ton, OH; 800-637- 
26(H), 513-445- 
5000. 

Circle 454 on reader 
service card 
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(ht-of-this-tuorld 
graphics have landed 

on Ae.^Z^/ platform. 

Personal workstations from Intergraph Computer Systems 
transport you to a world where high-end graphics software runs 
alongside your office automation tools - at a cost that won't send 
your budget into orbit. Until now, the processing power required 
for high-level CAD/CAM/CAE software forced you to work in two 
separate worlds: a PC for your office tasks and a workstation for 
intensive graphics design. 

Now you can experience warp speed in both worlds. Personal 
workstations (TD-2 through TD-5) are equipped with single or 
dual Intel Pentium processors. In addition, they implement a 
workstation -like architecture that boosts Pentium power. So 
compute-intensive engineering operations - and your Microsoft 
Windows applications - run at lightning speed. And you can choose 
either Windows NT or Windows/DOS. 

Light years beyond other systems, personal workstations are the 
first to implement the full thrust of OpenGL for graphics acceler- 
ation. So you can rocket through intensive 3D graphics operations 
such as rendering, modeling, and animation up to 100 times faster 
than conventional technology allows. 

Why pay astronomical prices for workstations or push a PC 
beyond its limits? Choose the only Intel -based system made 
for the world of graphics - the personal workstation from 
Intergraph Computer Systems. 

Call today: 800-763-0242 or 1-205-730-5441. Or reach 
US on the Internet at http://ww.intergraph.com. 

INTERGRAPH 

COMPUTER SYSTEMS 
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Benchmark Tests: Home PCs 



The home PCs we tested use processors 
from an AMD 486DX2/66 to a 
Pentium/90, L2 cache from none to 
512K, and both 32-bit and 64-bit graph- 
ics accelerator chips. But there's no simple 
formula for maximizing speed. 

What the Numbers Mean 

WINSTONE 95 

Winstone 95 scores demonstrated some advantage for sys- 
tems with 16MB of RAM installed. These systems — the EPS 
Mega Multi-Media and the Robotech Cobra RS Home Run- 
ner p6() — outscored other machines with equivalent CPUs 
and faster disk and graphics subsystems but only 8MB of 
RAM. 

The highest scorer on the Winstone tests was the NETiS 
Pentium N566 Best Buy. a Pentium/60-based system with 8MB 
of RAM, an ATI Mach 64-based graphics card, and Microsoft 
Windows for Workgroups (WfWG). Second was the Robotech 
Cobra, a Pentium/60-based machine, whose strong perfor- 
mance is primarily attributable to its 16MB of RAM. 

GRAPHICS WINMARK 95 AND DISK WINMARK 95 

We observed two key trends on the Graphics WinMark 95 
tests. Units with 64-bit graphics accelerators beat out systems 
with 32-bit accelerators; and the faster the CPU. the better 
the results. The Micron P90 Home MPC, powered by a Dia- 
mond Stealth 64 card, took top honors. The other Pentium/90 
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unit, the MidWest Micro Elite Home PC P5-90, finished 
second. The two Pentium/90s finished first and second, the 
one Pentium/66 (the NETiS Best Buy) finished third, and the 
top Pentium/60 units followed. Of the top five Graphics Win- 
Mark scores, all were posted by systems equipped with 64-bit 
accelerators. 

On our Disk WinMark 95 tests, WfWG was what powered 
the winners. WfWG uses a 32-bit disk cache instead of DOS's 
16-bit SmartDrive cache; units with WfWG installed took the 
top places on the Disk WinMark tests in their respective CPU 



Blackship Computer Systems Inc. 

• Blackship Atlantis 

The $1 ,795 Blackship Atlantis, from Black- 
ship Computer Systems, is a 486DX2/66- 
based system that uses a combination 
ISA/VL-Bus architecture. It's an inexpen- 
sive PC, and certainly fast for a DX2/66- 
based computer, but the system doesn't 
have much to qualify it as a true home or 
home-office PC aside from some relatively 
low-value entertainment software. 

The Blackship system's packaging and 
documentations offered little to aid 
novice computer users. Setup was not es- 
pecially difficult but could have been 
made easier. The unit's I/O ports were la- 
beled, but Blackship did not include any 
quick-setup guide, box-topper, or Win- 
dows front-end software. 

Blackship states that the Atlantis is 




marketed to the home office, but the soft- 
ware included with this VL-Bus system 
implies otherwise. Titles like San Diego 
Zoo's The Animals, ChessMaster 2000. 
and Lord of the Rings were among the 26 
programs included, while productivity 
packages like Microsoft Office (or even 
Microsoft Works) were conspicuously 
absent. 

The Blackship machine doesn't in- 
clude the convenient telephony capabili- 



ties of the AT&T Globalyst 360 TPC or 
the Compaq Presario, and it doesn't offer 
the easy setup of a system like the 
Packard Bell 486DX2/66. 

On a more positive note, the Blackship 
Atlantis held its own in most of our tests 
when compared with other reviewed 
DX2/66 machines. Overall, the unit's 
DOS-based benchmark test performance 
was consistently average. The system's 
Winstone 95 score was also average, but its 
Graphics WinMark 95 and Disk WinMark 
95 scores were below average. — WPF 
► Blackship 



Computer Sys- 
tems Inc., San 
Jose. CA. SOO- 
531-7447. 408- 
432-7500; fax, 
408-432-1443. 
Circle •/.5.5 on reader 
service curd 
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GRAPHICS WINMARK 95 



DISK WINMARK 95 




classes. The Micron P90, equipped with a Conner CFA540A 
Enhanced IDE hard disk, and the ACMA P60 MPC— pow- 
ered by the same disk — took first and second places respec- 
tively. While the use of 32-bit disk cache in WfWG definitely 
improves hard disk performance, having the proper 
Enhanced IDE driver in Windows also helps. We found that 
the Insight PCI P60 MM, which had the worst Disk WinMark 
score in the Pentiumy60 group, was not using an Enhanced 
IDE driver in Windows and so could not take advantage of its 
Enhanced IDE hard disk. 



CPUiARK^I 

Among the many CPUs in this roundup, we found the Pen- 
tium/90s were two to five times as fast as the 486DX2/66s. 
The tested systems also had varying amounts of L2 cache, 
from none to 512K. We expect to find units with more L2 
cache performing better than ones with less; that was not the 
case here. Only the Robotech Cobra came with 512K of L2 
cache, which should have given this unit the top CPUmarkjg 
score among Pentium/60s; instead, it finished last. We found 
the culprit was the unit's Forex chip set, which appeared to be 



CompuAdd Computer Corp. 

• CompuAdd C466D 

The $2,362 CompuAdd C466D is a desk- 
top system well suited for PC-literate 
home users. The unlabeled ports on the 
rear of the unit and the absence of a setup 
guide other than the system's manuals 
make setup fairly difficult for first-time 
users. This 486DX2/66-based system is. 
however, stocked with quality compo- 
nents and bundled with a number of good 
CD-ROM software packages, and it of- 
fers some room for expansion through its 
VL-Bus expansion slots. 

The unit's performance was uneven: 
Disk WinMark 95 and DOS Video scores 
were above average, Winstone 95 and 
DOS Disk results were average, and 
Graphics WinMark 95 and DOSMark 
scores were below average. 




Software bundled with the Com- 
puAdd 466D is extensive and appropriate 
both for home office and for entertain- 
ment and educational use. Titles include 
Microsoft Works and Money and some 
good reference software such as Mi- 
crosoft Bookshelf and Encarta. There is 
also a Try and Buy CD, from SoftBank, 
that offers users a chance to audition a 
wide range of software and offers an op- 
portunity to purchase them. 
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The CompuAdd C466D comes with a 
14.4-kilobit-per-second fax modem and 
supports sophisticated telephony fea- 
tures such as fax forwarding, paging, and 
an answering machine function which 
puts it in a league with the systems we 
reviewed from AT&T and Compaq. Un- 
like the AT&T 
and Compaq sys- 
tems, however, 
the C466D can- 
not be used as just 
a telephone. — 
WPF 

► CompuAdd 
Computer Corp., 
Austin. TX;800- 
627-1913, 512- 
250-1489;fax, 
512-250-2070. 
Circle 457 on reader 
service card 
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graphics documents are laser 
sharp. On plain paper. And printed 
permanently. 



To make color easier to use. the 



The speedy new 
HP CqIqi LaseiJet 



Color LaserJet offers ColorSniart. 



For compatibility, there's enhanced 
HP PCL 5 and optional genuine 



You've already taken the first step Adobe" PostScript" Level 2 software, 

into color printing. And it's really Add an optional industry-leading HP 

made a difference in your users' JetDirect card and you've got a color 

work. But as demand for color has laser printer that works seamlessly 

grown, you've noticed that what they on virtually any network. 



need is more speed. 



As you'd expect, this move up to 



Now, with Hewlett-Packard's latest laser color comes with HP's renowned 
innovation, you can take the next commitment to service and support, 
step. The new Color LaserJet printer. For more information or a sample 



It keeps pace with the workload by 



from the fast new Color LaserJet. 



delivering up to 2 sharp, colorful call 1-800-821-8440, Ext. 8573.* 



pages every minute. Or 10 black 
& white pages. Now, multiple copies 
of reports and proposals can easily 
be done in color. Merged text and 



You do your job. We'll do ours. 
HP LaserJet Printers 
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Benchmark Tests: Home PCs 



introducing wait states for L2 cache read and write accesses. 
These extra cycles negated the advantage of the 512K cache. 

PC BENCH 9.0 

On our DOSMark tests, the systems with the most powerful 
processors clearly posted the highest scores. The two Pen- 
tium/90 units from Micron and MidWest Micro took top 
DOSMark honors. 

What made for a great Windows performance did not 
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necessarily translate into top DOS performance. While 64-bit 
graphics chips rule in the Windows domain, 32-bit graphics 
chips are the powerhouses in the DOS realm. Our top DOS 
Video performer was the 486DX2/66-based CompuAdd 
C466D. Its Western Digital WD33v334 Rocket graphics chip 
propelled it to first place even above units with more power- 
ful CPUs. The Packard Bell 486DX2/66 Multimedia System 
came in second place, with a Cirrus Logic CL-GD5428- 
80QC-A integrated graphics accelerator. 
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Without the help of WfWG's 32-bit 
disk cache, DOS disk performance boils 
down to processor power and raw disk 
speed. Among our winners were the 
Micron P90 (with an Enhanced IDE hard 
disk) and the NETiS Best Buy (with a 
Western Digital WDAC 2420 hard disk). 
The NETiS unit was assisted by its 2MB 
Bus Logic caching hard disk controller. 

CD-ROM TESTS 

Differences in the results of our CD-ROM 
Database Search test show no clear pat- 
terns, except that improper item placement 
in a system's CONFIG.SYS file can affect 
the CD-ROM subsystem performance. If 
SmartDrive is loaded before the CD-ROM 
statement, it cannot cache CD-ROM 
accesses, thus reducing j>erformance. 



How We Tested 

For all tests, we enabled the latest version of SMART- 
DRV.EXE provided on the tested system; we also used 
a cache size of 2MB (on 8MB systems) or 4MB (on 
16MB systems), with write-behind caching enabled. 
For systems running Microsoft Windows for Workgroups, we set up a file 
cache of 2MB (on 8MB systems) or 4MB (on 1 6MB systems). We directed 
Windows to use a 20MB permanent swap file but did not change the vendor's 
setting for 32-bit disk access. 

We used the custom graphics drivers for provided graphics adapters and set 
resolution to 800 by 600 with 256 colors and small fonts. Each monitor's vertical 
refresh rate was set to 72 Hz. Power management features were disabled, and 
unnecessary drivers (such as sound card drivers) were temporarily removed. 

We used our new Winstone 95, Version 1 .0, benchmark test suite to mea- 
sure the machines' performance when running typical Windows applications. 
Winstone 95 measures the time a PC takes to execute a set of application scripts 
that exercise 1 3 of the best-selling Windows 3.1 applications. Winstone weights 
the individual script execution times using the unit market shares of the applica- 
tions and normalizes scores against a reference machine — a 386DX/25 Compaq 
Deskpro/M with 4MB of RAM — whose score is defined to be 1 0. Winstone also 
produces system performance scores in four categories: word processing, 
spreadsheet, database, and business graphics/desktop publishing. 

Another test suite, WinBench 95, uses 1 02 different tests of Windows GDI 
(Graphics Device Interface) functions to produce the Graphics WinMark 
95 — a measure of PC graphics performance under Windows 3.1 These graph- 
ics tests, which are based on extensive application profiling, run in 13 graphics 
test mixes that WinBench weights and combines to produce the Graphics 
WinMark. Scores are reported in millions of pixels per second. 

WinBench 95 also produces a Disk WinMark 95 score, which reflects the 
performance of a PC's disk subsystem under Windows 3.1 . The test suite uses 
a variety of files and directories in a blend based on profiling of applications' 
disk usage in Winstone. 

PC Bench 9.0 predicts processor, video, and disk performance under DOS 
applications. A composite PC Bench score, the DOSMark, is a summary of 
those three results that approximates overall system performance under DOS. 
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AcefPower 


2.784 


610 


59 


70 


f B 


7 1 
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ACMA MPC 


4.735 
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61 


77 


80 


76 


150 


ALIIM4660 
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343 
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4.7 


5X1 


*a 


149 


AT&T Globalysl 
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43 
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149 


Btadishp Atlantis 


4.754 


403 


*3 
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43 


41 
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Data Stofage Delta 


4,671 


379 


42 


50 


54 
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3.9 
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EPS Mega 
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54 


54 


150 


McninPSO 


4ff0 
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140 


MidWest Elite 


4.174 
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61 


61 


61 
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NEC Ready 
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7.0 


U 


73 
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2.977 
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Tagram Platinum 


4.495 
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71 


86 
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PC Bench's CPUmark^g score gauges the speed of a PC's processor 
subsystem, which includes the CPU, secondary cache, and system RAM. PC 
Bench bases this score on a large (400K) instruction mix and either the floating- 
point coprocessor test or the floating-point emulation test, depending on 
whether the tested PC contains a math coprocessor. 

The PC Bench DOS Video score indicates the speed of 8- and 1 6-bit VGA 
read and write operations involving both text and graphics. 

The PC Bench DOS Disk score gauges the DOS performance of a PC's disk 
subsystem, which includes the hard disk, disk controller, and any hardware or 
software disk caches. The Disk Mix test that produces this score works with 
hundreds of files in over 1 00 directories totaling over 28MB in size. The test 
performs file reads, writes, creations, and deletions in a mix based on the disk 
usage of a set of profiled applications. 

For gauging the quality of multimedia playback, Microsoft Corp. granted us 
permission to use VidTest — a Windows-based, digital-video performance-test 
program that has become the de facto standard for measuring performance of 
multimedia PCs. We use VidTest's Data Streaming test to determine CD-ROM 
Maximum Throughput, a measure of the drive's best-case data-transfer rate 
in kilobytes per second. The Data Streaming test also measures CD-ROM CPU 
Utilization, which indicates the percentage of the processor's bandwidth 
occupied by servicing the CD-ROM subsystem at 1 50 KBps. (For this test, lower 
numbers indicate better results.) 

We also tested performance of the CD-ROM subsystems accessing the 
August 1 994 DOS version of Ziff-Davis's Computer Select CD-ROM database, 
which contains thousands of full-text articles from hundreds of computer- 
industry periodicals. Searching Computer Select primarily involves sequential- 
read operations, as large word indexes are scanned. The CD-ROM Database 
Search numbers indicate the time required for the machine to find all 51 ,460 
articles containing a match for the Boolean expression "rteAND {isa) OR at". 
For this test, lower numbers (shorter times) indicate better results. 
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keet the newest addition to Micron's 
award-winning line of PC's. The Home MPO. 
a powerful multimedia system bundled with 
great software for today's home enjoyment. 

Parents. Learning is more fun than ever with 
Encarf(f, Microsoft's interactive multimedia ency- 
clopedia. Even adults get their homework done 
easier with Microsoft Works and Quickeif Deluxe 
Editior) on CD, a built-in fax modem and trial sub- 
scriptions to CoiDpuServe, Prodigy and America 
Or)Lir)e. 

Children and adults of all ages will thrill to the 
latest CD games from LucasArts, including Relsel 
Assault. Day of tt)e Ter)tacle, and lr)diar)a Jor)es 
and ttie Fate of Atlantis. 




MICRON'S AWARD-WINNINC FAMILY 



4)3 HOME MPC 

■ Inter 486SX 33MHz processor 

■ Pentium' tect¥K)logy ready (ZIF) 

■ 4MB RAM (expandable to 46MB) 

■ 210MB 14ms IDE tKvd drive 

■ 2X CD-ROM drive, 3.5" floppy drive 

■ 16-bii stereo sound card, joystick & speakers 

■ 9600/2400 Fax/ Modem & WinFax Lite 

■ Uxxil bus graphics (1MB) 

■ 14' Micron 14FG. 1024NI, .28mm 

■ Low profile desktop case 

■ MicfosofT Mouse, 101 -key keyboard 

■ MS-DOS* & Windows* for Workgroups 

■ MSWorks*Multimedk]CD' 

■ Microsoft Encarto* CD 

■ Quicken* CD Deluxe EdHion 

■ On-line trkil sennces: Compuserve, Prodigy 
and America On-line 

■ 3 LucasArts CD games: Rebel Assault 
Indiana Jones & Day of tt)e Tentacle 



466 HOME MPC 

■ Intel 486DX2 66MHz processor 

■ Pentium tectinok)gy ready (ZIF) 

■ 8MB RAM, 128K cache 

■ 420MB 14ms IDE hard drive 

■ 2X CD-ROM drive, 3.5" floppy drive 

■ 16-bit stereo sound coRtjoysfick&speakeR 

■ 9600/2400 Fax/ Modem a WinFax Lite 

■ Locd bus graphics (1 MB) 

■ 14" Micron 14FG, 1024NI, .28mm 

■ Low profile desktop case 

■ Microsoft Mouse, 101-key keyboard 

■ MS-DOS & Windows for Workgroups 

■ MS Worics* Multimedia CD' 

■ Microsoft Encarto* CD 

■ Quicken* CD Deluxe EdWon 

■ On-ine trial services: Compuserve, Prodigy 
and America On-Llne 

■ 3 LucasArts CD games: Rebel Assault 
Indkma Jones & Day of the Tentocle 



P90 HOME MPC 

■ Inlel Pentium 90MHz processor 

■ BMB RAM. 256K write-back cache 

■ 527MB 12ms IDE hard drive (PCI) 

■ 2X CD-ROM drive, 3.5" floppy drive 

■ 16-bit stereo sound card, joystk^k & speakers 

■ 14.4 Fox/ Modem & WinFax Lite 

■ PCI 64-b(t graphics accelerator (2MB) 

■ 14" Micron 14FG, 1024NI, .28mm 

■ "Tool-free" desktop or mini-tower 

■ Microsoft Mouse, 101 -key keyboard 

■ MS-DOS & Windows for Woricgroups 

■ Microsoft Wortcs Multimedia CD* 

■ Microsoft Encarto* CD 

■ QuKken* CD Deluxe Edition 

■ On-ine trial services: Compuserve, 
Prodigy and America On-Une 

■ 3 LucasArts CD games: Rebel Assault 
Indkjna Jones & Day of the Tentacle 
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"Microsoft Works Multimedia and Office documentation on-line. 
Hard copy availat)le for additional charge 

■ NEXT DAY SHPfWO ON SELECTED SYSTEMS 

■ 30 DAY MONEY BACK GUARANTEE 

■ ONE YEAR EXPRESS PARTS REPLACEMENT 
I UFETlilE TOLL-FREE TECHNKAL SUPPORT 
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Compaq Computer Corp. 
EDiTOIS' CHOICE 

^ Compaq Presario 
CDS 520 Model 420 

The $1 .957 Am486SX2/66-based Compaq 
Presario CDS 520 Model 420— with 14- 
inch monitor — is all one piece and is very 
easy to set up. Compaq makes setup even 



Data Storage Marketing Inc. 

• Data Storage Delta 75VL 

What may make Data Storage's Delta 
75VL VL-Bus system attractive to many 
users is its price, a very competitive 
$1 ,875. As a home PC, however, it doesn't 
quite measure up simply because it lacks 
many of the niceties other systems pro- 



Dell Computer Corp. 

• Dell Dimension 466/V 

At $2,299, the Dell Dimension 466A' is an 
affordable 486DX2/66-based PC with a 
bundle of productivity software that 
makes it well suited to the home office. 
But the system's lack of L2 cache dragged 
down its performance. 




easier by including a quick-setup guide and 
a demonstration video. Telephony capabil- 
ities and bundled software make the ISA- 
based Presario an excellent home system. 

The unit's motherboard integrates a 
modem, graphics, and sound chip sets. Its 
two-thumbscrew case and slide-out moth- 
erboard chassis simplify internal access. 
Though there are two available 16-bit ISA 
slots on a riser card, there are no additional 
free drive bays. The system integrates 
speakers and a microphone. 

At startup, the Presario sets up pre- 
loaded software (including TabWorks. 
Compaq's Windows front end) and allows 
you to configure the Compaq Operator's 
message center. The system can be used as 
a phone, fax. and answering machine. 

The Presario had below-average scores 
on all tests except the DOS Video tests, 
where its score was 
average. Its bun- 
dled software in- 
cluded Quicken, 
several children's 
titles, and a Quick- 
books for Win- 
dows trial.— WFf 



puter Corp.. 
Houston, TX; 
800-345-1518; 
fax, 713-378- 
1442. 

Circle 456 on reader 
service card 



Mil I Mill 111 !<) I \SK 

Compaq Presario 
CDS 520 Model 420 
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ABOVE 
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ABOVE 
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support 
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AVERAGE 



vide, such as a guide to ease setup 
headaches and answer questions before 
they're asked. The Delta also lacks simple 
touches such as labeled ports to show new 
users exactly where each cable should go. 

To help novices, the Delta Series has 
Windows for Workgroup's Windows tu- 
torial. The bundled software is more ori- 
ented toward the family than a small or 
home office: The only CD-ROM-based 
productivity package is Action! Presenta- 
tion Kit. although Microsoft Works is pre- 
loaded. Additional software includes In- 
diana Jones and the Fate of Atlantis and 
Software Toolworks' encyclopedia. The 
company picks six CDs that are currently 
popular to ship with its systems, so your 
CD bundle may be different from ours. 

Data Storage Delta was the only sys- 
tem in this roundup based on the 75-MHz 
IBM Blue Lightning Chip; a Cyrix math 
coprocessor was also installed. Its Win- 
stone 95 and Disk WinMark 95 scores 
were average, but its Graphics WinMark 
95 score slipped below average. Scores on 
our DOS-based tests were competitive 
except for a below-average DOSMark 
siiiivBiiin loivsK score. WPF 
Data Storage Delta 75VI ^ ^^^^ Storage 
Marketing Inc., 
Boulder, CO; 800- 
543-6098, 303- 
442-4747; fax, 
303-442-7985. 
Circle 458 on reader 
service card 
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The unit was well packaged; all acces- 
sories and manuals were immediately 
available. All ports were labeled and the 
setup was relatively easy, though the inclu- 
sion of a setup guide would have helped. In 
Windows. Dell includes a Windows tutori- 
al and technical support numbers. Dell in- 
cludes a modem but our tested system had 
none of the fax and answering machine ca- 
pabilities — or actual phone support — of- 
fered by others tested. Microsoft Office, 
which includes Excel and Word, was pre- 
loaded on the system, along with Quicken. 
The only bundled CD-ROM software in- 
cluded was Microsoft Bookshelf. 

The Dimension's performance on our 
tests was very poor. Because it lacked an 
L2 cache, its CPUmarki5 score was the 
lowest of the group. The absence of 
cache adversely influenced other scores 
as well. The unit posted the lowest Win- 
stone score of the 
group; most re- 
maining Windows 
and DOS-based 
test results were 
also well below 
average. — WPF 
► Dell Computer 
Corp., Austin, 
TX; 800-61 3- 
3355. 512-338- 
4400; fax, 800- 
727-8320. 
Circle 459 on reader 
service card 
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EPS Technologies Inc. 

• EPS Mega Multi-Media 

The $1,795 EPS Mega Multi-Media has 
one of the best family-oriented CD- 
ROM packages in this review, and it's a 
relatively strong performer for the price. 
The only significant shortcoming of the 
system is its lack of a setup guide to help 



► summary of features 



CONTINUES 




new users through the process of putting 
the system together — a prospect which 
can be intimidating at first. 

This desktop system is based on a 
486DX2/66 CPU. Two of the mother- 
board's PCI slots are available, and 
three of the system's drive bays are free. 
The unit is also one of only two in this 
review to include 16MB of RAM. Tele- 
phony capabilities include fax-forward- 
ing and answering machine options. This 
was one of the few units reviewed that 
included an AC adapter with the speak- 
ers, something that usually requires a 
trip to the store and another purchase. 
On our benchmark tests, the EPS 
Mega's Winstone 95 score was above av- 
erage. Its scores on the remaining tests 
were all average. 

The EPS systems bundled reference 
titles such as Compton's New Century 
Encyclopedia and ToolWorks Refer- 
ence Library. Game titles bundled with 
the unit included Terminator 2 and Soft- 
ware ToolWorks Challenge Game Pack, 
which contains a number of different 
games. — WPF 

► EPS Tech- 
nologies Inc., 
Jefferson, SD; 
800-447-9021. 
605-966-5586; 
fax, 605-966- 
5482. 

Circle 460 on reader 
service card 
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Home PCs 

List price (tested configuration) For companies 
that sell through dealers or resellers, street prices 
average 1 0 to 1 5 percent less than the list price. 
Some companies factor this discount into their 
quoted prices: in such cases, we indicate that the 
listed price is an estinfiate. 

Installed/maximum motherboard RAM We list 
the amount of RAM installed in the tested system 
and the maximum amount of RAM supported. 

Installed/maximum external RAM cache We 

list the amount of processor cache installed in the 
tested system and the maximum amount of proces- 
sor cache supported. 

We indicate the BIOS manufacturer and version 
(or date) for each system. The BIOS may affect a 
iinifc performance on PC Magazine Labs' bench- 
tests 



unit's 
mark tests 



Setup 



POOR 



Hash BIOS replaces conventional ROM storage 
and can be electronically reprogrammed, making the 
BIOS upgradable. A 16550 UART chip assists in 
high-speed serial communications. 

Expansion-bus slots indicates the number and 
type of slot mcluded in each system w/e reviewed. 
For systems with ISA and VL-Bus slots, we count 
ISA slots as only those slots that do not have a VL- 
Bus extension. If a system contains a shared 
ISA/PCI slot, that slot is counted as both an ISA 
and a PCI slot. 



FiilureTech Systems Inc. 

• FutureHecti System 4414 

For the family. FutureTech's VL-Bus- 
based System 4414 offers a lot of hard- 
ware — including a video capture board — as 
well as a well-rounded software bundle, all 
for a relatively competitive $2,099. 

The FutureTech 4414 offers little guid- 
ance on system setup, although its back- 
panel ports are labeled. It also comes with 
few of the intangible amenities we expect 
in a true home PC: Among other things, 
there is no Windows tutorial or CD-ROM 
loaded with all the system's software and 
configuration settings. 

One of the unusual components in- 



Graphics adapter (and memory) indicates which 
graphics card or chip set is used in the tested 
system and how much graphics memory is provided. 

Hard disk capacity and interface describes the 
hard disk subsystem that came with our tested unit. 
In this roundup, each system used an IDE interface 
between the hard disk and the controller. 

We indicate the model and speed of the CD-ROM 
drive on each tested system A double-speed drive 
is represented as 2x and a triple-speed as 3x. 

Speakers lists the manufacturer and model of the 
speakers included with the configuration we tested. 
Although we did not require speakers for this review, 
all vendors included them with their systems. 

A box-lopper, if included, is located inside the 
shipping box and provides step-by-step system 
setup instructions. 

A Windows front end is a proprietary graphical 
user interface designed to run on top of Windows. 

Dealets/Direct-distribution channel indicates 
whether a system is sold through authorized dealers 
or company-owned stores or offered directly by noail 
order. 

Warranty on parts/labor All vendors include at 
least a one-year parts-and-labor warranty with 
their systems. 




stalled in the system is a combination 
television and video capture board from 
PixelTech. With a cable hook up, this 
board lets you watch television and cap- 
ture and edit what's on the screen with 
the help of an included video-editing 
package. Other bundled software in- 
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Products listed in alphabetical order 
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Blackship 


Compaq 


LOaipttMM 


Data StoraQe 


:.a 
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981 ZTG 


MPC 


Muttinwdla 


Globalyst 360 


Adantit 


Piaaario 


C4M) 


Delta 75VI 








Express 


TPC 




COS 520 














M4660 






MaMOl 






■X 


List price (tested cwthguration) 


$2,588 


$2,499 


S2.344 


$2,199 


$1,795 


$1,957 (est.) 


$2,362 


$1,875 




Processor 


Intel Pentium/60 


Intel Pentiuni/60 


Intel 4860X2/66 


Intel 486DX2/66 


Intel 4860X2/66 


AMD 


Intel 486DX2/86 


IBM BL 25/75 ' : 
















Am486SX2-86 








InctallcH/m^iirimiim ^vM4^orKnarH RAlLjl 
iliftiaiicu/ iikixiKiuiii iiiuiiitfiuufliu nMivi 


ojulD 17QMR 


OMR l9nMR 
OIVID. l^oiVID 


olVIO. joMD 


OIVID. DflVlD 


OIVID, IWIVID 


BMB. 64MB 


tirViD. MMD 


OlVili. ulMo 




IIISldncU/MldAiniUni CXlCilldl nMIV) VdtllC 




7CCV nasx 


1 zort. z jDh 






None. None 






■1 


Motherboard manufacturef 


Acer 


Intel 


Al □ 

ALn 


AT&T 


Blackship 


Compaq 


Micronics 


IBM 




Chip set manufacturer 


Intel 


Intel 


AU 


SIS 


SIS 


VLSI 


Micronics 


oPTi 


; 


BIOS manufacturer and version |or date) 


Acer 18/25/94) 


AMI (4/15/94) 


IBM (8/18/94) 


Award (7/27/94) 


Award (7/26/92) 


Compaq (8/5/94) 


Phoenix (1/15/88) 


IBMI1IV24/93) 




Rash BIOS/16550 UAflT chip 


■ □ 


■ ■ 


■ □ 


□ □ ■ 


□ ■ 


■ ■ 


■ ■ 


□ 


\ 


Expansion-bus slots 


5 ISA. 3 PCI 


5 ISA. 3 PCI 


3 ISA 


4ISA,2VL 


4 ISA, 3 VL 


2 ISA 


5ISA.2VL 


5ISA.2VL 




Parallel, serial, mouse ports 


1.2.1 


1.2.0 


1.2.1 


1.2,0 


1.2,0 


1,1,1 


t.2.0 


1.2.0 '^''^ 




Graphics adapter (and memoiYl 


ATI Mach32- 


Diamond 


Integrated Cirrus 


AT&T PWA- 


Cirms Logic 


Integrated 


Western Digital 


Diamond 






based |2MB| 


Stealth 64(1 MB) 


Logic CL-GD5428 


MVGA-542X 


GDS428-based 


Cirrus Logic 


r oi ouup \ 1 iviDj 


u^jowouii riu 










11 MB) 


11MB) 


(1MB) 


CL-uDd4/4 




















(Ol/ly) 








Hard disk capacity and interface 


546M6IDE 


540MB IDE 


424MB IDE 


424MB IDE 


426M6 IDE 


4^IVID lUC 


424MB IDE 


4D5MBIDE 


. # 


CO-ROM drive (and speedl 


Mitsumi CRMC- 


Panasonic 


Weames 


Sony CDU 33A 


IBM/Panasonic 


Matsushita 


Mitsumi FxOOlO 


Aztech 






FXOOIDE I2x) 


CR-562-B(2x| 


CDD-110(2x| 


12x1 


CR-562(2x) 


CR-571C|2x| 


(2x1 


C0A-268-01a 
(2x1 




Speakers 


Acer Speakers 


ACMA80-Watt 


MIDI Land 


AT&TTalkback 


OuickShot 


Integrated 


LabTec 


AnechAZTIS-i--' 










MLil68 




Sound Mate 4 


Compaq/ 


MCS-600 


















Panasonic 




- * .' 




Audlo/Microphone/Headphones 


■ □□ 


■ ■□ 


■ □□ 


■ ■□ 


■ □□ 


■ ■□ 


■ ■□ 


■■□ 




Modem/TV board/Radio 


■ □□ 


■ □□ 


■ □□ 


■ □□ 


■ □□ 


■ □□ 


■ □□ 


■□□ 




Box-topper/Getting-started video/ 


■ □■ 


■ □■ 


■ □■ 


■ ■■ 


□ □□ 


■ ■■ 


□ □■ 


■□□ 




Windows front end 




















Labeled pons/Color-coded cables 


■□ 


■ □ 


■ □ 


■ □ 




■ □ 


□ □ 




"A 


Accessible drive bays 15 25". 3.5") 


3.2 


3.2 


1.1 


2.2 


2.2 


1,1 


3,2 


3.2 




Internal drive bays 15.25*. 3.5^ 


... a 2 


0,1 


1.1 


at 




0.1 


0.2 






Power supply (and number of connectorsl 


200W(3| 


250W(6) 


I25W(3) 


200W(5| 


23SW(3) 


t50W(3) 


200W(5) 


250W(4) 




Monitor (and diagonal screen >iis| 


Acer View 561 


Impression 


MAG Innovision 


AT&T/NCfl 


MGC I568VA 


Integrated 


CompuAdd 


ViewSonic/Data 




•. * " 


aw ^ 


SS28NG(15') 


Dx15f(15-) 


CAM63QZI14-) 




Compaq 


TE1S64M(15') 


Storage BE [\te^i 
















177018.001 (14') 






.A 


System software 


DOS 6 22. 


DOS 6.22. 


DOS 6 22, 


DOS 6 22, 


DOS 6.22, 


DOS 62, 


D0S6Z 


DOS 622. 






Windows 3.11 


WfWG311 


Windows 3 11 


Windows311 


WfWG3.11 


Windows 3.1 


WfWG3,11 


WfWG3.11 < 




Dealers/Direct-distribution channel 


□ ■ 


■ ■ 


■ ■ 


■ ■ 












Warranty on parts/labor 


1 year/1 year 


1 year/1 year 


1 year/1 year 


1 year/1 year 


1 year/1 year 


3year$/3veats 


1 year/l year 


3year8/3yean 




On-site senncell year) 


Included 


Included 


$9.95 


Included 


included 


Included 


Included 


$50.00 : 





N/A — Not applicable The vendor does not offer on-site sennce 

AU — Acer Ubs Inc . AU)- Adnnced Logic Research Inc . AMI— Aimican li^egatiends Inc . BCM — BCM Advanced Reseaich Inc . SIS— Silicon Integrated Systems Cwp . UUC— tinited Microelectronics Cocp . VLSI— vtSI Technology Inc. 



dudes The Software Toolworks Chal- 
lenge Pack, Compton's Interactive Ency- 
clopedia, and The Software Toolworks 
World Atlas. 

The FutureTech 4414"s Winstone 95 
score was average; its Graphics Win- 
Mark 95 and Disk Winmark 95 scores 
were below average. — WPf 

► FutureTech 
Systems Inc., 
Hackensack. NJ: 
800-275-4414. 
201-488-4414; 
fax, 201-488- 
4405. 

Circle 461 on reader 
service card 



Gateway 2m) Inc. 

• Gateway 2000 
P5-60 Family PC 



SlIITARII ITV Tf) TASK 

FutureTech System 4414 



Educational/ 
Reference 



GOOD 



Eirteitainment POOR 



Productivity GOOD 



Setup 



POOR 



The $2,499 Gateway 2000 P5-60 Family 
PC, an above-average performer, pro- 
vides a wealth of user assistance and easy 
access to hardware information, plus a 
strong home-oriented software bundle. 

The Gateway Family PC s full-color 
documentation is clear and easy to follow; 
it even notes what each of the black-and- 
white spotted "cow boxes" should contain. 
An "Important Stuff" folder includes a 
mouse pad, warranty and on-site service in- 
formation, a system manual, and informa- 




tion on CompuServe's Gateway Forum. 

At bootup, you're taken to Windows 
and shown a short video before being 
dropped into Program Manager. A Gate- 
way 2000 program group contains guides 
for the installed 14.4-kilobit-per-second 



190 PC MAGAZINE DECEMBER 20. 1994 



PCs 

HomePCs 



CONTINUES 



Ota 


EPS Mega 


FuluieTech 


MiifiAftvinn 

winiciisiuii 






466/V 






$2,299 


$1,795 


$2,099 




Intel 4aEnX2/GG 


Intel 48&DX2/GE 


8MB. 64MB 


16MB 512MB 


8MB 128MB 


Nane.2S6K 


2S6K. 5I2IC 


2S6K. 512X 


Dell 


EPS 


Asus 


OPTi 


UMC 


SIS 


AMI/Uol 111/11/921 


Award 18/18/941 


Award |4/Zb/94| 


□ □ 


□■ 


■ □ 


3 ISA. 2 VI 


2 ISA. 4 PCI. 2 VI 


5ISA.2VI 


1.2.1 


1.2.0 


1.2.0 


Integrated 


AriWinTuttio64 


JaiTechVMI 


CimislogK 


(2MBI 


I2MBI 


a-G05428 






I512KI 






528MB IDE 


S28M8IOE 


341M8I0E 


Panasonic 


Mitsumi FX001D 


Milsumi FX001d2 








Poavey 


LabTech 


Hi'Tei CP-18 


MediaVoica 


CS 1400 




2aDA 






■ □□ 


■ ■□ 


■ □□ 


■ □□ 


■ □□ 


■ ■□ 




■ LJ L-J 


nnn 


n n 


H f — 1 
■ U 


■ U 


3.0 


2 2 


3.2 


0.2 


2.0 


2.0 


150WI3I 


200WI3I 


250WI5I 


Dell VSISIIS'I 


Hitachi 


Socos 




SuperScan ISs 


DCMI588E 




(15-) 


(15-1 


DOS 62. 


DOS 6 22. 


DOS 6 2. 


Windows 3.1 


VVfWG3l1 


VI/indows311 


□ ■ 


■ ■ 


□ ■ 


1 year/1 year 


3 yeais/t year 


15 months/ 
15 months 


Induded 


Induded 


$49 00 



fax modem and ATI 
as a glossary, gen- 
eral customer in- 
formation, and an 
animated "System 
Basics" on-line 
guide. In case of 
major problems, a 
Gateway system 
CD can be used to 
restore the sys- 
tem's original set- 
tings. Other bun- 
dled CDs include 
Microsoft's Works 
for Windows. En- 
carta, and Money. 



graphics card, as well 

SlllTABll I IY ro TASK 

Gateway 2000 
P5-60 Family PC 



Educational/ 
Relerenco 


FAIR 


Entertainment 


FAIR 


Productivity 


EXCELiENT 


Setup 


POOR 


M M>UK SI R\ K 1 .\ 
RELIABILm 


Reliability 


ABOVE 
AVERAGE 


Repair service 


ABOVE 
AVERAGE 


Technical 
support 


ABOVE 
AVERAGE 



This PCI-based unit had above-aver- 
age scores on our Graphics WinMark 95 
and Disk WinMark 95 Robert S. 

Anthony 

► Gateway 2000 Inc., North Sioux City, 

SD: 800-846-2000. 605-232-2(X)0:fax, 

605-232-2023. 

Circle 462 on reader service card 

IBM Personal Coniptiicr Co. 

• IBM Aptiva 530 
PC Model 530 

IBM's $2,398 Aptiva 530 PC Model 530 has 
been promoted with great fanfare: its ex- 
cellent documentation and on-line help are 

w 



Unfortunately, the VL-Bus-based IBM 
Aptiva 5.30 logged below-average scores on 
all our tests, except the DOS Video tests, 
where its score was average. The likely cul- 
prit: a lack of L2 cache. — RSA 
► IBM Personal Computer Co.. Somers, 
NY; 800-426-3377. 
Circle 46.^ on reader ser\'ice card 

Insight Direct Inc. 

• Insight PCI P60 MM 

The $2,499 Insight PCI P6() MM provides 
a new user with a quick start into multime- 
dia computing — if he has some idea how 
to set up a computer. While the system 




appealing, but its laggard performance 
overall makes it only an average home PC. 

As a plus, user help is everywhere — 
even the inside flaps of the boxes contain- 
ing the system unit and the monitor give a 
toll-free assistance number, unpacking in- 
structions, and a list of contents. 

On bootup, you'll go to IBM's Win- 
dows-based front-end. It offers ' orials, 
technical help, and other useful atures 
such as the Aptiva Index, which s over 
200 tasks you can perform with ? and 
details instructions on how to lem. 
With the preinstalled voice-re( tion 
software and in- 
cluded micro- 
phone, the IBM 
Aptiva 530 can be 
trained to re- 
spond to common 
Windows com- 
mands. We tested 
a $499 IBM 15- 
inch monitor for 
this review, but 
the IBM Aptiva 
530 is sold alone: 
you must pur- 
chase a monitor 
separately. 



SlIITARIIir .OTASK 



IBM Apt 
PC Mod 


i 630 
1 530 


Educational/ 
Reference 


-£U£NT 


Entertainmen 


iOOD 


Productivity 


FAIR 


Setup 


£XCEU£NT 


\ 1 M)l)K 
RELP 


K\ K 1 ^ 
•ILITV 


Reliability 


ABOVE 

AVERAGE 


Repair service ^yf^jd^ 


Technical 
support 


ABOVE 
AVEKASE 



performed competitively and cumcs with 
excellent multimedia software and large 
speakers, help was hard to locate. 

The Insight MM includes a "welcome" 
envelope, but it contains only an Insight 
mail-order catalog, technical-support 
numbers for more than 1(K) PC peripheral 
vendors, and an index card to record your 
PC's serial number and other data. At 
startup, you're taken to Windows for 
Workgroups, where you can configure the 
operating system for your printer. 

What makes the Insight MM system 
interesting is the Reveal Multimedia Up- 
grade kit. which includes 35 multimedia 
CD-ROM titles, a 
joystick, head- 
phones, a micro- 
phone, and stereo 
speakers. The Re- 
veal Kit even in- 
cluded a setup 
video, but it was 
unnecessary since 
the kit's double- 
speed CD-ROM 
drive and Sound- 
FX sound card are 
preinstalled by In- 
sight. Also prein- 



MIIIMUIII^ lO I ASK 

Insight PCI P60 mi 

Educational/ cvrciicur 
Relerence 

Entertainment EXCELLENT 



Productivity 



6000 



Setup 



FAIR 



NDOK SI R\ K 1 
RELIABILITY 



Reliability 


ABOVE 
AVERAGE 


Repair service 


ABOVE 
AVERAGE 


Technical 
support 


AVERAGE 
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►summary of features 



Products listed in alphabetical order 



G«MwiT 2000 IBM Aftiva 



Insight PCI 



Micron P90 





PS-BOFimilY 
PC 


530 PC 
Modal 530 


PSOMM 


HomeMPC 


List price (tested configuratloni 


J2.499 


$2,398 (est.) 


S2.499 


$2,499 


PitKessor 


Intel Pentium/60 


Inte( 4860X2/66 


Intel Pentium/60 


Intel Pentiuin/90 


Installed/maxiiTtuin motherboard RAM 


SMB. 128MB 


8MB. 128MB 


8MB. 128MB 


SMB. 192MB 


Installed/maximum external RAM cache 


256K. 2S6K 


None. 256K 


25eK. 256K 


256K. 512K 


Motherboard manufacturer 


kari 


IBM 


Intel 


Micronics 


Chip set manufaaurer 


M 


OPTi 


Intel 


Intel 


BIOS ntanufacturer and version |or date) 


AMI (5/18/94) 


IBM (8/16/94) 


AMI (4/15/94) 


Phoenix (8/2V94) 


Flash BIOS/1 BS50 UAHT chin 










Expansion-bus slots 


5ISA.3PCI 


3ISA.1VI 


5 ISA. 3 PCI 


5ISA.3PCI 


Parallel, serial, mouse ports . 


•. 1.2.) 


1.2.1 


1,2.0 


1.2.1 


Graphics adapter land memoryl 


STB 5430 (1MB) 


Integrated 
Cirrus Logic 
CL-G05430 
(1MB) 


ATI Mach32- 
based (2MB) 


Diamond 
Stealth 64 PCI 
(2MBI 


Hard disk capacity and interface ■ '• 


729MB IDE 


424MB IDE 


428Me IDE 


527MB IDE 


CD-ROM drive (and speed) 


NEC CDR-2G0 
Oil 


IBM/Mitsumi 

CRMC- 

FXN01DE(2x) 


Panasonic 
CR-563-B (2x1 


Mitsumi FX001D 




•■' YatnflhB 
VST-M10 


isa Hipster 
J-590AV 


Reveal RS380 


KossHD/4 


Aud io/M ic ro phon6/H63d[^X)n6 s 


■ rn n 

■ l_l LJ 


■ ■LJ 


■ 


■ n n 


IVIIAlBllv 1 V MMIU/ndUlU 


■ nn 

■ i-j 1 1 


■ nn 


■ nn 


■ nn 


Box-topper/Genmg-started video/ 
Windows front end 


■ □■ 


■ □■ 


■□■ 


■□■ 


1 AhptRfi nortc/nnlnr-rnrtpri mhlpv 


■n 


■n 


■ n 


■ n 

H 1 — 1 


Accessible drive bays (5 25". 3 5") 


3,1 


\ \ 


3 2 


3 1 


Internal drive bays (S.25', 3.5*1 


0.0 


0.2 


0.1 


0.2 


Power supply (and number of connectorsl 


145W(5) 


145W(3) 


20OW(4) 


200W(4) 


Monitor (and diagonal screen size) 


Gateway 2(XX) 
CS1572DG(14-) 


IBM 15RMS 
(14-) 


MAG Innovision 
DX15f(15') 


MAG Innovision 
LX14S0L6(14') 


SyMem software 


DOS 6.22. 
WIWG3.11 


IBM PC DOS 63. 
Windows 3.11 


DOS 6 22. 
WfWG311 


DOS 6 22. 
WfWG3.11 


Dealers/Oirect-distribution channel/' 7:';\ ■ 




■ ■ 


□ ■ 


□ ■ 


Warranty on parts/labor 


3 years/3 years 


3 years/3 years 


1 year/1 year 


1 year/1 year 


On-site service 




N/A 


N/A 


Included 


HIk — Not ifiplicable' The venda does not offer on-site service 









MidWett 
Micro Elite 
HomePC 



$2,699 

Intel Pentiunn/90 
SMB. 128MB 
256K. 256IC 
Intel 
Intel 

AMI (7/22/94) 
■ ■ 

5 ISA. 3 PCI 
1.2.0 

ATI WinTurbo 
(2MB) 

42BMBIDE 
Mitsumi FXWID 
(2x) 



NEC Ready 
P60M 



$2,794 (est) 
Intel Pentium/60 
SMB. 136MB 
256K. 2S6K 
NEC 
Intel 

AMI (6/22/94) 
■ ■ 

4 ISA. 2 PCI 

1.2.1 

Integrated 

Cirrus Logic 

CL-GD5434 

(1MB) 

425MB IDE 



NETiS 
Pentium 
N566Bett vj' 
Bay 

$2,650 

Intel Pentium/66 
SMB. 192MB 
256K. 512K 
Asm 
Intel 

Award (7/7/94) 
■ ■ 

5 ISA. 3 pa 

1,2.0 

ATI WinTurbo 
(2MB) 



424MB IDE 



'•••11 -if^ 



••.> 



NEC MultiSpin Mitsumi FXWl 0 



3Xi (3x) 



(2x) 



Altec Lansing Labtec CS-1 50 Media Active 



Multimedia ACS 
SO 

■ □□ 

■ □□ 

□ □□ 

■ □ 

3.2 

0.2 

230W(6) 

lnfotelSRClS02 
(I5-) 

DOS 6.22. 
WIWG3.11 



■ ■□ 

■ □□ 
□ ■■ 

■ □ 

3.1 
0.2 

200W(4) 
NEC3V(15") 



SP-690 

■ □□ 

■ □□ 

■ □□ 

■□ . 

3,2 
0,0 

250W(5) 

ETCCA-15Cft.;+; 




D0S&2t 

Windows 3 1 



DOS 6.22. 

WIW6 3.11 




3 yeats/3 years 3 years/3 years 1 year/1 year 



N/A 



Included 



Included 



AD— Acer lalB Inc . AIR— Advanced Logic Research Inc . AMI— American Megatrends Inc . BCM — BCM Advanced Research Inc . SIS — Silicon Integrated Systems Corp . UI4C— United Miooelectronics Corp . VLSI— VLSI Technology Inc. 

Stalled on the system are on-line service 
software and sound board utilities. 

The Insight MM's performance was 
average. — RSA 

► Insight Direct Inc.. Tempe, AZ;800- 
729-0770, 602-902-1 176; fax, 602-902-1180 

Circle 464 on reader service card 



Micron Computer Inc. 

• Micron P90 Home MPC 

A stellar performance and a user-friendly 
Windows front-end utility help make the 
$2,499 Micron P90 Home MPC— a Pen- 
tium/90 machine with a PCI bus — a home 
computing system that won't make you 
compromise on performance. 




tem unit and a helpful "Read Me First' 
booklet provides a map of all ports and of 
fers a nine-step 



The midsize-tower system comes with 
small Koss stereo speakers, a joystick and 
several software titles including Microsoft 
Works, Delrina's WinFax LITE, Quicken 
Deluxe Edition, and Rebel Assault. 

A sheet outlines how to unpack the sys- 



quick-setup guide. 
After turning on 
the machine, 
you're taken di- 
rectly to Windows 
and the Phoenix 
Home Office Envi- 
ronment, devel- 
oped by Phoenix 
Technologies Ltd. 

The Micron 
P90 had the top 
Disk WinMark 
95, Graphics Win- 



siii I Mill r w i() r.-\.sK 
Micron P90 Home MPC 



Educational/ 
Reference 



FMR 



Entettainmairt HM 



ProductivitY EXCHUNT 



Setup 



\ I NDOK SliRVlcr & 
Rl 1.1 ABII.m 



Reliabil'ity 



ABOVE 
AVERAGE 



B.„.i,..„i,. ABOVE 
Repair service f^/gj^ 



Technical 
support 



ABOVE 
AVBMOE 
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Packard Bell 


PC Express 


Robotech 


Tagram 


USA Flex 




Family 


Cobra RS 


Platinum 1 


Family 


Multimedia 


Mulllmedla 


Home Runner 




Edition 


Systtm 


System 


p60 






$2,200 lesii 


s; asij 




S2.449 


S1,995 


Intol infinX7/Kfi 
iniel WOU/U/TO 


Intel 4860X2/66 


Intel Pentium/BO 


Intel Pentium/EO 


Intel 4880X2/66 


8MB. 64MB 


8MB. e4MB 


leMB. 128MB 


SMB. 128MB 


8MB, 64MB 


None. 51 2K 




l«17V IMQ 




£30^. 3l£S 


Packaid Bell 


Asus 


Robotech 


BCM 


USA Fle> 


OPTi 


SIS 


Fore> 


Intel 


SIS 


rnoenix (b/zj/wi 


Award 14/26/94) 


Award 17/19/941 


Phoenn 19/16/931 


Award (3/23/94) 


■■ 


□ □ 


■ □ 


□ ■ 


□ ■ 


3 ISA 


5 ISA. 2 VI 


4 ISA. 3 VI 


D ISA, 3 rLi 


•1 IbA, i VL 


1,2. t 


1.2.0 


1,2.0 


1.2.0 


1.2.0 




Hercules 


flaring Uftrnat 


Diarnood 


UAff 1 iIaC 

rWiLUICS 


Cirrus loQic 


Stingray VI- 1 


VGAB300VI 


Stealth 64 PCI 


Stingray Vl-1 




I1MBI 


I1MBI 


(2MB) 


11 MB) 


I1MBI 










539MB IDE 


427MB IDE 


404MB IDE 


S28MBI0E 


42SMBI0E 


Panasonic 


Sony CDU 33A 


Panasonic 


Mitsumi FX0OO1D 


Sony CDU 33A 


Cn-563-B(2x| 


I2«l 


CR-563(2«I 


(2x) 


I2«| 


Packard Bell 


Laser Station 


Creative Labs 


Integrated 


Micro 


SPIC-229 


S80GT 


SBS38 


Proton 


Innovations 








GM'1S63M 


MM40P 


■ □□ 




■ ■ . — 1 


■ ■n 


■ r'B 


■ ■□ 


■ □□ 


■ □□ 


■ □□ 


■ □□ 




□ □■ 


■ □■ 


■ ■■ 


□ □□ 


■ ■ 


■ □ 


■ □ 


■ □ 


■ □ 


1. 1 


3,2 


3,1 


2.1 


3,2 


o.t 


0.3 


0, 1 


1.2 


0.2 


150WI3I 


230WI4I 


230W(4) 


250W(5) 


2O0WI3I 


Packard Bell 


CTX 1451ES|I4'| 


Tatung 


Proton 


CTX1562GM 


15nSL(15'l 




CM15VBEI15"! 


GM-1565M|1S'| 


115-1 


DOS 6 2. 


DOS 6 22. 


DOS 6 22. 


DOS 6 22. 


DOS 622. 


WIWG 3 1 1 


WIWG 3 11 


WIWG 311 


WfWG311 


W(WG311 


■ □ 


■ ■ 


■ ■ 


■ ■ 


□ ■ 


1 ^r/1 year 


5 years/5 years 


2 ye3rs/2 years 


3 ye3rs/3 years 


3 years/3 years 


Included 


$79 00 


Included 


$3on 


$4900 



to help users identify each port. Also in- 
cluded with the unit was a 14.4-kilobit- 
per-second fax modem. 

A number of Microsoft applications, 
including Encarta. Money, and Works for 
Windows, were provided. The MidWest 
Elite also came with a Media Vision Pro 
AudioSpectrum 16 sound board and a 
pair of diminutive 
but high-quality 
speakers. 

Not only was 
the MidWest 
Elite's Winstone 
95 score surpassed 
by the other Pen- 
tium/90 machines 
reviewed here, it 



Mil 1 Mill 


K) TASK 


MidWest Micro Elite 
Home PC P5-90 


Educational/ 
Reference 


POOR 


Entertainment 


POOR 


ProductlvltY 


GOOD 


Setup 


POOR 



was also bettered by most of the Pen- 
tium/60 machines and one 486DX2/66 
machine as well. On the other hand, the 
system did post one of the highest Graph- 
ics WinMark 95 scores in this roundup. 
The unit's Disk WinMark 95 score was av- 
erage. — RSA 

► MidWest Micro. Fletcher, OH: 800-682- 
7256, 5 13-368-2309; fax, 800-562-6622. 
Circle 466 on reader sen ice card 

NEC Technologies Inc. 

• NEC Ready P60M 

NEC Technologies aptly named this 
$2,794 Pentium/60-based PC the NEC 
Ready P6()M — as soon as you go through 
the brief but clear setup instructions or 
view the included video, you're ready to 
get started. The unit has competitive per- 
formance and features a triple-speed CD- 
ROM drive and PCI expansion bus. 



Mark 95. DOS Disk, and DOSMark 
scores of all the units we reviewed in this 
roundup. — RSA 

► Micron Computer Inc.. Nampa, ID; 800- 
388-6334, 208-465-3434; fax, 208-465-3424 
Circle 465 on reader service card 

MidWesi Micro 

• MidWest Micro Elite 
Home PC P5-90 

While it offered adequate assistance for 
novice users as well as a good supply of 
application software. MidWest Micro's 
$2,699 Elite Home PC P5-90 did not have 
the kind of performance we expected to 
see from a Pentium/90-based machine. 




The PCI-based mini-tower system in- 
cludes an illustrated. l(X)-page user man- 
ual which offers brief but adequate 
overviews on how to set up and maintain 
the system. Ports are unlabeled, however. 
Fortunately, the manual has illustrations 



Among the enclosed items are four 
pages of quick-setup information, a clearly 
written system manual, and a system setup 
video specific to the NEC Ready which 
outlines all cable connections. The video 
also provides technical support informa- 
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Windows Front Ends 



By Carol Venezia 

The burgeoning home computer mar- 
ket has brought with it the advent of 
many vendor-specific, often user- 
customizable Windows front-end 
programs and software utihties. For 
those who are unfamihar with comput- 
ers, a Windows front end is basically a 
separate program that runs on top of 



Compaq's TabWorks puts all your Windows 
applications at your fingertips. All you have 
to do is click on one of the tabs, select an 
item on the corresponding page, and you can 
launch anything on your system from a 
Windows program to a Compaq utility or an 
on-line help session. A user-customizable 
toolbar also allows for quick and easy 
access to frequently used programs. 



or in conjunction with Windows. These 
front ends are designed to be as user- 
friendly as possible, and they can be 
rather helpful in guiding novice com- 
puter users through Windows and the 
many features of a new system. 

All of the Windows front ends 
described here offer the user some 
degree of on-line help, including Win- 





ffl 








^ — 




K 
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A.C.E. (The Acer Computer Explorer) gives you 
easy access to system and registration 
information, and allows you to launch Win- 
dows programs by clicking one of the user- 
customizable buttons. If you need technical 
assistance, the A.C.E. program group includes 
an item called "Need More Help?" which 
displays Acer's toll-free technical support 
number and your PC's serial number. 



dows tutorials and basic system infor- 
mation as well as system setup. But if 
you're already an experienced comput- 
er user, are these extra layers of soft- 
ware really that helpful, or are they 
just another piece of software that 
takes up precious space on your hard 
disk that you may need for something 
else? See for yourself. □ 




If the endless Jumble of computer-speak 
often leaves you scratching your head in 
wonder, all you have to do is look to tha 
handy Dell Computer Glossary. Clicking on 
one of the letters at the top activates a list 
of computer terms beginning with that 
letter. Then simply select a word from the 
list, and a pop-up window with the 
definition appears. 




With WM's AptlvaWareHnt M l§t§ktt0 

utility, you don't have to worry about your 
children accidentally deleting one of your 
personal files or viewing something that 
they shouldn't see. By selecting the Children 
Personal Desktop, only the programs you 
choose— be they educational or recreational 
in nature— will be available for use by 
your children. 



The Micron Home Office, from Phoenix Tech- 
nologies, is Just that: a graphical depletion of 
a typical home office, including a fax 
machine, calendar, bookshelves, and a PC. By 
clicking on different objects, you can start 
up applications, send a fax, or turn on your 
system's sound. To reassign a different 
program to an object, Just click on the 
Rubik's Cube. 



N.wKiator 




The Packard Bell Havlgator uses Icons and 
Interactive scenery. It includes Workspace, 
which organizes files and programs into 
folders, and Kidspace, an animated environ- 
ment for children. The main screen can be 
set up to look like a hallway with doors 
leading to darkened rooms. The rooms, which 
access parts of Navigator, light up as the 
cursor enters a doorway. 
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PLATINUM VALUE! 



IN YOUR HOME FOR CHRISTMAS! 



TA<|RAM 



It 



BUimN Hm AUMO 

111 your monitor produces worki 
class sound quality. 



ANSWERING MACHINE 

built-in, will dial your pager while 
vou arc out on the road. 



- BUILT-IN MICROPHONE 

ows you to give voice commands ' 



Callus 
to VI 



our monitor screen. 




. - . ^ EASY ACCESS AUWO 




jacks on the back ol your monitor. | 



TEAC 4X FAST CD ROM 

^ this drive taket you into a whole ncu 
era ot computing. 



ENHANCED IDE ft UART 

]h^M> l.iM ll ) Ids (ici on ibt 
Intormaiiuii ^upcr Highway. 



Platinum I 



ll^U. «.\ CD KOM Dim- 

Orchid Game Wave 32 DSI> Wavetable 

64 bit PCI Diamond Stealth 64 Graphics 

"Mode 3" Enhanced IL)t & Fast K) Ports 

96/24 Voice/Fax/Dau Modem 

2Sf,K Write Back Cache 

f Choice of One CD Package 

I.-j-lMB Floppy Drive/Kcvboard/Mouse 

MS-IX)S & Windows for WorkGroups 

Desktop c:asc. 3 PC:i. 2 V I B. 3 ISA 

IntclDX2 - 66MH;. 4MR RAM/420MB HD. 
1MB DRAM, Proton .28 Nl Monitor 




$1899 

Ql IVniium ' 60MH/, 8MB RAM/S40MB HD, 
1MB DRAM, Proton IS" Multimedia Monitor 

$2449 

PMiium ' 90MHi, 16MB R.\M/S40MB HD. 
2MB DR.AM, Proton IS" Multimedia Monitor 

$2999 



Platinum TT 



2X CD ROM Drive 

16 bii SoundBlaster C onip.iiiblc Sound C!ard 
PC:i \X-32P Ciraphics .■\ccelcrator 
"Mode 3" Enhanced IDE & East lO Ports 
96/24 Voicc/Fax/Dala Modem 
2S6K Write Back Cache- 
Choice of One CD Package 
I.44.MB Floppy Drivc/Kcyboard/Mousc 
MS-DOS & Windows for WorkGroups 
Mini-Desktop or Desktop C'.ise 

lntelDX2 -66MHz, 4MB RAM/420MB HD. 
1MB DR.4M, Proton 14" ,28 Nl Monitor 



$1599 

fjl Pentium - 60MH{. 8MB RAM/S4OMB HD. 
1MB DR.\M, Proton IS" Multimedia Monitor 

$2199 

IVntium - 90MHz. 8MB RAM/S40MB HD. 
2MB DR.\M, Proton IS" Multimedia Monitor 

$2459 

CIRCLE 191 ON HEADER SERVICE CARD 

ystem Corporation 



MMn niMalFNi 



■.onal 
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Step into the fiiture 




with Everex STEP DP. 



Dual Pent IN m™ Processor Powerhouse 

The Everex STEP DP takes you to the next level in 
computing performance, giving you: 

• Two 90 MHz or 100 MHz Pentium Processors 

• 32MB up to 5 1 2MB of RAM 

• Up to 1MB cache 

• 64-bit PCI video for lightning fast graphics 

• High speed PCI disk control and up to seven 
hard disk drives 

• Operation under Intel's SMP specification 

• The true power of Windows-NT, OS/2 SMP, 
Solaris and SCO MPX and other advanced 
operating systems 

• The power to make your most complex DTP, 
software development and networking needs 
really fly. 

The unique STEP DP design lets you start with one 
Pentium processor, then add a second when ready for 
instant symmetrical multi processing power! 



Everex — Stronger than Ever 




Pentium- 



The Everex STEP DP enhances the Everex traciition of 
excellence in perlormance and reliability. No wonder 
Everex systems have earned honors like PC World Best 
Buy and WinJous Muf^azint: Recommended System, and 
that Everex was named Best in Reliability by PC World 
and USA Todiiy. We also give you a three year warranty, 
for additional peace of mind. 

Call l-8()0-EVEREXl for the 
location of the dealer nearest you. 

The Intel Inttiir lu|{o iUkJ Wniium Hri^nwH 4rr nrftikirrnl irMlcnutk t4 Iriirl (^rivtr^non 

All cdief (ndrnuriu u*eU hcrrin jut the pnipcity u( thrir mpnrtivr uwnrn. ^ ^.^^ 

CIRCLE 090 ON READER SERVICE CARD 



5020 Brandin Court 
Fremont, Califomii 94)38 

Fax (510) 683-2186 
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SUITABII.i n TO TASK 


NEC Ready P60M 


Educational/ 
Relerence 


FAIR 


Entertainment 


POOR 


Productivity 


FAIR 


Setup 


FAIR 


\ 1 M)C IK M K\ 11 1 
RELIABILm 


Reliability 


AVERAGE 


Repair service AVERAGE 


Technical 
support 


AVERAGE 



tion. including 
how to set up the 
machine for re- 
mote diagnostics. 

NEC provides 
a CD-ROM disk 
containing a back- 
up of the original 
system configura- 
tion. PFS:Win- 
dowWorks and 
trial software for 
America Online 
and CompuServe 
are among the 
unit's preinstalled utilities. Although 
NEC includes its popular triple-speed 
CD-ROM drive, it does not usually bun- 
dle a monitor. (NEC 15-inch monitors 
range in price from $495 to $655.) 

The unit's benchmark test scores ranged 
from average to above average. — RSA 
► NEC Technologies Inc., Boxborough, 
MA; 800-632-4636. 508-264-8000; fax. 
508-264-8831. 
Circle 467 on reader service card 

NETiS Technology Inc. 

• NETiS Pentium N566 
Best Buy 

The $2,650 NETiS Pentium N566 Best 
Buy might be considered a good second 
home computer, since you'll certainly 
need prior personal computer experience 
in order to set it up. While the Pentium/66- 
based NETiS system proved itself a wor- 
thy performer on our tests and came with 
all the hardware elements of a quality mul- 
timedia home PC, there was little guid- 
ance provided for 
a novice PC user. 

Once you open 
the system's box. 
you're basically on 
your own. The unit 
included manuals 
for components 
such as the ATI 64- 
bit graphics board, 
the 14.4-kilobit-per-second modem, the 
PCI-based motherboard, and the CD- 
ROM drive, but there was no overall sys- 
tem manual or setup sheet. Also, while the 
back of the system had labels near some of 
the ports, some labels were missing or were 
incorrectly placed. 



sun vHii i I "1 


lO lASK 


NETiS Pentium N566 
Best Buy 


Educational/ 
Reference 




Entertainment 


FMR 


Productivity 


GOOD 


Setup 


POOR 



Lack of documentation aside, the 
NETiS Best Buy did come with a pistol- 
grip joystick, adequate speakers, BitCom 
1 .0 and BitFax 2.0, and sound utilities for 
its Sound Blaster sound card. It also bun- 
dled half a dozen good CD-ROM software 
titles including Microsoft Bookshelf, The 
Software Toolworks World Atlas, and 
Where in the World is Carmen Sandiego? 

The NETiS Best Buy performed well. 



Packard Bell Electronics Inc. 
' _ EDIT0I8' CHOICE 

Packard Bell 486DX2/66 
Multimedia System 

PC novices may feel at home with the 
$2,200 Packard Bell 486DX2/66 Multime- 
dia System. Quality documentation, color- 
coded cables, and friendly front-end soft- 




especially on the Disk WinMark 95 and ware combine to take any pain out of 



Graphics WinMark 95 tests.— /?5>1 
► NETiS Technology Inc., Milpitas, CA; 
800-577-7526. 408-263-0368; fax, 408- 
263-4624. 

Circle 46ft on reader service card 



setting up this unit. Its monitor-mounted 
speakers, generous selection of CD-ROM 
software, and preinstalled television board 
make the Packard Bell 486DX2/66 a good 
value despite its lackluster performance. 



It's 3:50 pm. Yome just 
finished the final revision to 
the sales plan. Then 
the phone rings. 
"Were sending 
over 10 new pages 
of competitive 
info'.' Qick. 
Good thin^ they 
lock the windows on this floor. 
You have to get it into the plan 
by the end of the day What now? 
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Bundling the Difference 



By Laura R. Cox 

The PCs in our roundup c;imc londcd 
with software in every category, from 
fun to finance, both preinstalled and 
bundled. Some companies were overly 
generous, such as Robotech. which 
included over 2(K) preinstalled share- 
ware programs (using over 2(X(MB of 
hard disk space) with its system. Hut 
quantity and quality don't always mix. 
Consider also that a PC may ship with 
20 products, but you may actually 
receive only a few complete 
programs that include disks and a 
manual. 

Companies such as AT&T 
Global Information Solutions. 
Dell Computer. IBM Personal 
Computer ( o,. Micron Computer. 
NhC 1 echnologies. and Packard 
Bell Electronics provide a system 
CI)-R( )M that includes all of the 
prenislalled soltvvare and drivers 
on the system. Such a backup of 
your entire system is detlnitely 
recommended, and hav ing it 
handed to vou on a CD-ROM is a 
nice extra. But on that fateful dav 
when you turn on vour system and — 
nothing happens, what can you do'.' 
Micron and Packard Bell s solution is a 
CD-ROM boot disk that allows you to 
boot up the computer and access the 
CD-ROM. IBM gives you the opportu- 
nity to create a boot disk with ( D- 
ROM drivers on it. Most companies 
provide you with necessary operating 
system disks, such as I^OS f).22 and 
Microsoft Windows .^.1. which vou ll 
need if you want to change your setup 
configuration. Companies ihal don t 
provide disks or a CD-R( )M system 
backup (Acer America Corp.. Insight 
Direct, and Packard Bell ) have a pro 
prietary interface for backing up t)per- 
ating system disks and other software. 

BUNDLE MANIA 

So w Inch company has the best bundle'.' 
The Insight unit included .^S CD-ROM 



titles, which are part of the Reveal 
Quantum multimedia upgrade kit ship- 
ping with the svslem ( Reveal won an 
Editors" ( hoice award in our issue ol 
October 25. 1 W). ACM A Computers' 
unit came with 12 CD-ROM titles, 
including I he Lifestyle CD Pak. which 
features Better Homes & Gardens 
Complete Guide to ( "lardening and 
Home ( iKiking. and lor the three- to 
eight-year-old cr»)wd there's Humon- 
uous Hiiierlainment s Putt-Putt Joins 




Software bundles can differentiate home PCs, but remem 
ber that quantity doesn't always mean quality. 



the Parade. Packard Bell s P( spells lun 
with a CD-ROM ten-pack that includes 
Knowledge Adventure's .^-D Dinosaur 
and a pair ol .>-D glasses. 

Buyers shtfuldn't be overexcited by 
packaged deals. Several companies 
included I he Software l oolworks 
Challenge Pack among their offerings. 
This single CD-ROM contains nine 
titles. It sounds like you're getting a 
lot. but you may not be thrilled with 
such selections as Paperboy2 and 
Contraption Z. 

I he MidWest Micro unit includes 
Microst)fl Money. Knowledge Adven- 
ture's Dinosaur Adventure, and Test- 
Drive, a CD-RO.Vl that includes demos 
of 2(K) prt)ducts you can order from 
SoftKev . Compaq ( 'omputer's unit 
ships with Microsoft W orks and 
Microsoft Encarta. and alst) offers sys- 



tem-specific titles, such as How Does 
Mv Compaq Presario Answer the 
Phone? 



HELPFUL HINTS 

I o liclji new users. Ai "MA. Compaq, 
and Dell offer proprietary computer 
glossaries. Compaq goes a step further 
with its software The I. earning ( enter. 
It contains the C ompaq I set s ( iuide 
and tutorials on Microsoft Windows 3.1 
and DOS. Data Storage Marketing uses 
Individual Software s Learn Win- 
dows, and A I & 1 offers Quick 
Cards (from L'sability Science 
Corp. ). which contains step-by- 
step instructions for certain tasks 
in Windows. Packard Bell has a 
I roubleshooter icon in its Packard 
Bell Program (i roup, which covers 
st>fivvare, peripherals, and safety 
tips. 

IBM offers its AptivaWare 
Personal Deskti>p utility, which 
includes Windows lessons, com- 
puter basics, system inh)rmalion. 
and lots more. AptivaWare also 
allows you tt> change your desktop 
lor Ivuinners and children. 



FOR THE OFFICE 

II vour new computer will be used pri- 
marily in a home t)llice. check out the 
Dell system. It comes preinstalled with 
Microsoli Office 4.2 a real bonus over 
systems that ship with .Microsoft Works 
alone — PES: Window Works, or Claris- 
Works. which serve more modest needs. 

I he Uuicken \\ indows Deluxe 
Edition, which shipped with .Micron's 
system, includes extras such as Quicken 
Quotes. Quicken Home Inventory, and 
Quicken l ax Estimator and offers the 
best value hn your business. 
CompuAdd also adds business value 
with Microsoft Publisher and Microsoft 
Money. If education is something you 
need to think about, all the systems we 
tested except the A( '.MA PC— came 
with a multimedia encyclopedia. □ 
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A box-top instruction sheet guides new 
users througii basic setup. The monitor, 
mouse, and video cables are color-coded to 
match port labels on the back of the PC — 
a nice touch. Cable guides under the mon- 
itor keep speaker wires from getting tan- 
gled. The system 



SlIITABII ITY TO TASK 

Packard Bell 486DX2/66 
Multimedia System 



Educational/ 
Reference 



GOOD 



Entertainment EXCEllENT 



Productivity 6000 



Setup 



EXCaUENT 



\ I NDOK M R\ It 1 \ 
RELIABILITY 



Reliability 


BELOW 
AVERAGE 


Repair service 


BELOW 
AVERAGE 


Technical 
support 


BELOW 
AVERAGE 



features mother- 
board-integrate 
VL-Bus video but 
has only ISA ex- 
pansion slots. It is 
bundled with an 
array of personal, 
business, and 
data/fax/voice soft- 
ware. At boot-up. 
you're taken di- 
rectly to Packard 
Bell's Navigator 
front end for Win- 
dows, which in- 
structs you by voice on how to use it. 

On most of our tests, the system only 
managed below-average scores. The unit 
lacked L2 cache (up to 512K is optional); 
its absence likely contributed to the PC's 
poor showing. — RSA 
► Packard Bell Electronics Inc., West- 
lake Village, CA; 800-733-4411, 818-865- 
0171; fax, 801 -579-0092. 
Circle 4f^^tm reader service card 

PC Express Inc. 

• PC Express Family 
Multimedia System 

The $1,999 PC Express Family Multimedia 
System offers all of the hardware and soft- 
ware you'd want in a home multimedia PC, 
but it lacks guidance for new users. While 
the 486DX2/66-based unit was an ade- 
quate performer 



SUITABILITY TO TASK 

PC Express Family 
Multimedia System 

Educational/ exCEU£MT 
Reference ^^^^ 



Entertainment FAIR 



Productivity GOOD 



on our tests, only 
component manu- 
als were sent — no 
system manuals or 
setup guides were 
included. 

The system 
came with a good 
selection of CD- 
ROM titles (including Chessmaster 4000 
and Mavis Beacon Teaches Typing) and a 
number of basic business, on-line service, 
and communications applications. 

This PC makes things easy for poten- 
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tial Internet surfers. Included is Express- 
Net, a graphical Internet access utility 
which works with the World-Wide Web, 
and the book Access the Internet, by 
David Beal. 

The unit is bundled with Boca Re- 
search's 14.4-kilobit-per-second Sound 
Modem, which integrates a data/fax/voice 



Robotech Inc. 

• Robotech Cobra RS 
Home Runner p60 

The $2,499 Cobra RS Home Runner p60 
from Robotech comes with a Pentium/60 
CPU and a large assortment of software 




^^^^ r^j 



modem, a Sound Blaster-compatible sound 
card, and a microphone on a single, full- 
length ISA board. 

The system scored below average on 
most of our tests. — RSA 
► PC Express Inc.. Ridgefield, MN; 800- 
937-1100, 61 2-861 -5555; fax, 612-861-2425. 

Circle 470 on reader service card 




(including a variety of interesting share- 
ware games). A quick-setup guide and la- 
beled ports make system setup easy. 

The Robotech Cobra's Disk WinMark 
95 score was above average: its Graphics 
WinMark 95 score was average. However, 
its Winstone 95 score was among the best of 
the group and noticeably better than two of 



187 pages of legal briefs have 
just amved at the ofi&ce. 
On youi' desk. 
Apparently, your boss 
wants you to key tliem 
into liis new client 
report. By 5:00 pm. 
. For a moment, you 
wK\ wonder if life in 
^M>\ prison without 
pai'ole would be so 
bad after aU. What now? 
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the three Pentium/90 systems in this 
roundup. The main reason for this above- 
average performance was the system's 
memory: It was tested with 16MB of RAM. 
while the majority of other systems had 
SMB. The increased memory did not no- 
ticeably benefit the unit on our DOS-based 
tests, however, as its scores were average. 

The Robotech Cobra's stiftware bundle 
is one of the most unusual in this roundup. 
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Robotech Cobra RS 
Home Runner p60 
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Aside from rela- 
tively mundane ti- 
tles like Grolier 
Multimedia Ency- 
clopedia. Robt>- 
tech included 
Aldus PhotoStyler, 
Aldus Gallery Ef- 
fects, and HSC 
Software's Digital 



Morph. Also included was a wealth of 
shareware games preloaded on the hard 
disk — some gcKxl. st>me bad. none included 
on any of the other PCs. All can be easily 
uninstalled. Robotech alsti includes backup 
system disks and more-than-adequate doc- 
umentation. — WPF 

► Robotech Inc.. Mitlvale. UT:HlX)-255- 
2215. SOI -565-0645: fax. HOI -565-0680. 
Circle 471 on reader service card 



The Dawning of Desktop Telephony 



By Anush Yegyazarian 
In the early days of the telecommunica- 
tions industry, telephony used to 
describe what \ t)ur telephone company 
did. T(xlay the term has been resurrect- 
ed by the computer industry and has 
come lo mean the meldmu of telephone 
features with your desktop PC. Future 
systems with advanced telephony capa- 
bilities will be able to answer your calls, 
allow you lo dial out through your PC. 
set up conference calls from your 
computer, embed phone numbers 
intodocumcnis. link names and 
numbers with records such as past 
sales, and much more. While 
today's systems can t quite per- 
form all these tasks, they have 
taken the first steps. 

The bare minimum needed for 
PC-based communications — a 
modem — was included in all the 
units we tested. With modems, 
many \ endors also ship basic 
communications software that 
lets you send and receive faxes 
from your l'( . Most also offer 
trial st)ftware subscriptions to ^— 
major on-line ser\ ices such as America 
Online and CompuServe. More 
advanced telephony systems like those 
in the AT«S:T Global Information Solu- 
tions and Compaq Computer Corp. 
units let you use your PC as a 
telephone, dialing out from an electron- 
ic phone book. These PCs further dif- 
ferentiate themselves by the 
customized software fn)nt ends they 
include. 

A r&T goes yet another step further 
with its Globalyst. It features full- 
duplex speakers, no il \ mi and \ (>ur 



caller speak at the same time, you can 
hear each other instead of experiencing 
Iruslratmu clipping effects. It can also 
set up diflerent mailboxes lor various 
fX'ople using the system, forward mes- 
sages and faxes to other numbers, and 
program the system to fax diKumenis 
lo specified recipients. Caller ID is 
optional (if available in your area): it 
provides caller numbers (and names if 
present in your personal phone hook) 




Telephony features can turn your PC Into a speakerphone 
and voice mall system-albeit an expensive one. 



on an\ incoming call. The A 1 A; I ( iloh- 
alysl s Personal Communications ( en- 
ter is well done, with a telephone-like 
interface lo guide you. 

The Compaq Presario's Operator 
has the same types of functions as 
AT&T's system, but it's slightly 
friendlier. It. Uw. is arranged more or 
less like a phone, and manages to 
walk the fine line between being kjo 
helpful and not helpful enough. The 
Presario. however, lacks the full 
duplexing and Caller ID of AT&T's 

S\ stL lll 



Packard Bell Electronics" 
4XftDX2yf)6 Multimedia System also 
used its o\\ n lelephonv software. Call 
Center. It looks like an answering 
machine that logs both fax and \oice 
mail messages. This unit offers the same 
features as the Presario. excepi (or full 
lax for\varding. and lacks a speaker- 
phone, so a handset must be used when 
dialing out. The sound quality of its 
answering machine is not as good as that 
of other units, however. 

( )ther systems with packages 
nol ijuite as sophisticated are still 
noteworthy. Acer America Corp. 
and Tagram System Corp. used 
Pacific Image Communications' 
SuperV'oice package in their PCs. 
It has an excellent help feature, is 
easy to use and provides the same 
functionality as Packard Bell's 
system, except that you cannot u.sc 
il U) make a phone call. I'he IBM 
Apliva ."^.^O P( ' Model .^."M) stands 
t>ul due lo its voice-recognition 
capabilities. I he IBM Apliva 
can he ■■trained'" to recogni/e basic 
— voice commands, and retains a list 
ol words thai il "knows. " Don i assume 
thiscapahilil) will turn your PC into a 
voice typewriter, though. 

Although the telephony features 
found in today s PCs are useful, ihey 
are still not ready U) replace your 
telephone. One limiting factor today is 
ease of use: even a phone with a built- 
in answering machine and voice mail is 
easier lo use than a PC. and is also 
much cheaper. But who knows? Tech- 
nology just may merge to a point 
where the PC does replace the tele- 
phone as a means of communication. □ 
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Tagram System Corp. 

• Tagram Platinum I 

While the $2,449 Tagram Platinum I is a 
strong performer with quality software 
preinstalled. it comes up a bit short as a 
home multimedia PC. New users may be 



home office. The 486DX2/66-based desk- 
top unit was an average performer on all 
of our benchmark tests. 

The first thing you see as you open the 
system unit box is a system manual, a cus- 
tomer service folder, and a "Read This 
First" sheet. While the spiral-bound sys- 
tem manual, with its rough sketches and 




taken directly to Windows, where you 
may be surprised by a snappy retort from 
Groucho Marx, a wistful lamentation 
from Judy Garland, or another familiar 
quotation generated by the Microsoft 
SoundBits Holly- 
wood Movies col- 
lection of sound 
files. 

Other prein- 
stalled software in- 
cludes Microsoft 
Money, Microsoft 
Works for Win- 
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put off by the lack of a system manual and 
on-line help. 

There was no detailed setup guide or 
system manual, but a brief quick-start 
sheet offered basic warnings (such as not 
starting a PC that's been left out in the 
cold) and a map of all PC and monitor 
ports. An enclosed box contained most of 
the component manuals, CD-ROMs, and 
disks (including an emergency repair disk 
to be used if the system refuses to boot). 

This PCI-based PC comes with either a 
CD Reference Pack or a Fun Pack and fea- 
tures SuperVoice, a package for managing 
data, fax, and voice 
communications 
for multiple users 
that works with 
the 9,6()()-bps 
data/fax modem 
included in the sys- 
tem. The unit's 
monitor had inte- 



sun ABii m 


K) TASK 


Tagram Platinum 1 


Educational/ 
Reference 


POOR 


Entertainment 


FAIR 


Productivity 


GOOD 


Setup 


FAJR 



grated but tinny-sounding stereo speakers. 

The Platinum had scores in the top 
third of the group on most tests. — RSA 
► Tagram System Corp., Tustin, CA; 
800-824-7267. 714-258-3222; fax, 714- 
258-3220. 

Circle 472 on reader service card 
USA Flex 

• USA Flex Family Edition 

The $1,995 USA Flex Family Edition of- 
fers a welcome combination of processing 
power and quality multimedia acces- 
sories, making it a good bet for the den or 



illustrations, isn't the best in this roundup, 
it does offer enough good information to 
get PC novices started. 

The system includes a joystick, stereo 
speakers, and a box full of PC accessories 
(including a surge protector, plastic disk 
box, printer cable, toolkit, copy holder, 
and mouse pad). After bootup, you're 



dows, and a large selection of Windows 
games. The system includes a Boca Re- 
search 14.4-kilobit-per-second fax modem 
and a Sound Blaster 16 sound board, but 
the PC's FaxWorks 3.0 software was not 
preinstalled. 

Although the USA Flex Family Edition 
posted average scores overall, it produced 
some of the highest scores for a 486DX2/66 
machine on all of our tests. — RSA □ 
► USA Flex, Bloomingdale, I L; 800-872- 
3539, 708-35 1-9700: fax, 708-351-7204. 

Circle 47.1 on reader sen ice card 



Get OmniFkge OCR software now. 

It s easy to instaQ and use. Its fast. 
And it enables you to scan 
in new information with no 
retyping. It s simply the 
best text recognition 
software. Tiy me OmniFhge family 
for yourself at an authorized Caere 
dealer today Or call 800-535-SCAN. 
OmniPage fom Caere. The recognized 
leader in OCR software. 
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Ideal Fnlry-lj've! Graphics 
CorelDRAW 3 is SO easy to use! With 
precision type control, amazing special effects and 
powerful illustration tools, CorelDRAW 3 is the ideal 
entry-level graphics package. CorelDRAW 3 includes 
CorelCHART, Corel PHOTO-PAINT, CorelSHOW, 
CorelTRACE and Corel IVIOSAIC. 

• 250 fonts • 14,000 Clipart 

Ims9«s it Symbols 



PowerhoiLse Graphics 

CorelDRAW 4 is the complete graphics solution. With all 
the power and modules of CorelDRAW 3, CorelDRAW 4 also 
includes dozens of new artistic and technical enhancements, 
an object-orientated animation module, OCR capabilities and 
multi-page layout. 

• 750 fonts • 18,000 Clipart 

lm«9«« It Symbols 





CoieiLIHAW 4 JJ ROM 
+ 3 5- disks i379 69 



Complete Graphics <fe Publishing Solution 
CorelDRAW 5 combines the graphics power of 
CorelDRAW and the advanced publishing capabilities of 
Corel VENTURA 5 within an integrated user interface. 
CorelDRAW 5 has all the modules of CorelDRAW 4 plus 
a revolutionary color management system, major gains 
in speed and performance, and hundreds of 
improvements. 



• 825 fonts 



• 22,000 Clipart 

Imagas It Symbols 



©COMPUTER DISCOUNT 
WAREHOUSE " 
800-279-4CDW 
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Enter the Corel $2,000,000 World Design Contest and win! 
(September to March) To receive a faied copy of the contest rules 
and an entry form please call: 
1-613-72B-0B26 ext. 3060. Document #1004. 
To leave a message please dial: 1-613-72S-0826 eit. B1609. 



COREL 

1-6 13-728-3733 



I Applications Development 

VOICE RECOGNITION 



\'v6is\,rek-ig-'nish-n\ 




4 



TALK SHOW 



Voice-recognition 
technology for the PC lets 
your voice run the show. 

By Wayne Rasb, Jr. 
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lUiotration by Francnco Careres 



incc the late sixties, our expectations for 
voice-recognition technology could be 
characterized by the words "Open the 
pod bay dmirs. HAL." While we're still 
a long way from conducting an intelli- 
gent dialogue with a computer, voice recognition on the 
PC is finally advanced enough to change the way people 
and machines relate. 

Voice-recognition packages for the PC have been 
available for about five years, but until recently, they 
were little more than curiosities that demanded lots of 
hardware. Over the last year, there has been an explo- 
sion in commercially available products that run on 
standard platforms without extensive additional hard- 
ware. 

The simplest of today's voice-aware products let you 
control standard Microsoft Windows and OS/2 applica- 
tions with verbal commands instead of a mouse or a key- 
board. More sophisticated systems with large vocabu- 
laries can take dictation or serve as the core of your own 
speech-aware applications. 

DECEMBER 20. 1994 PC MAGAZINE 203 



APPLICATIONS DEVELOPIIENT 

Voice-Recognition Software 



HIGHLIGHTS 



Voice-Recognition Software 



VOICE-RECOGNITION SYSTEMS that 

are truly speaker-independent and 
support continuous speech still lie in 
the future, but they're where the mar- 
ket is headed. Today's products gener- 
ally make you spend time training 
software to recognize the intricate 
patterns of your voice, inllection. and 
pronunciation. Many require discrete 
speech, in which you must pause 
between words. 

STILL, THEY WORK. These products 
function remarkably well, potentially 
sa\ ing you a lot of time and making 
your desktop PC more comfortable to 
use. And voice recognition no longer 
requires unheard-of hardware: All the 
products we reviewed will run on a 



486-based system w ith a sound card 
(some come w ith dedicated cards). 

DICTATION SYSTEMS c apture text as 

you speak. They work with word 
processors to create documents from 
your spoken input: some also support 
navigation functions. The best of these 
systems allow error correction on the 
fly based on context, and all demon- 
strate improved recognition accuracy 
over time as they learn your particular 
voice patterns and inflections. 

VOICE NAVIGATORS arc mexpcnsive 

software applications that require the 
purchase of a sound card. They put 
you in voice control of your Windows 
or OS/2 desktop and applications. 



supplanting the mouse and keyboard 
for most functions. Navigators parse 
spoken commands in order to maneu- 
ver through menus and windows, 
launch and ck)se applications, and 
control cursor movement. Some prod- 
ucts ship ready-to-handle common 
applications: others must be taught by 
rote. 

DEVELOPMENT PUTFORMS , aimed at 

C or Microsoft Visual Basic program- 
mers, let you build voice-enabled 
applications and add voice-recognition 
capabilities to existing applications for 
specific tasks. Development tools 
include sample code, documented 
APIs, and the necessary C libraries or 
custom controls. 



THREE BASIC CATEGORIES 

Voice-recognition products fall into three 
basic categories: navigation, dictation, 
and development. Of the three, naviga- 
tion products are the most numerous. 

Navigation software, which has been 
available for the PC for about two years, 
lets you control software operations, in- 
cluding launching and operating applica- 
tions, by giving spoken directions. On a 
Windows-based computer, for example, 
you might use such voice control to open 
and close programs and program groups 
or to copy and move files. You need to 
buy a sound card to use a navigator, but 
some navigators come bundled with the 
sound cards they support, which is the 
case with VoiceAssist: It is bundled with 
the Sound Blaster 16 from Creative Labs. 

Dictation products, introduced last 
year for the PC market, let you use your 
voice to create text documents, enter 
numbers into spreadsheets, and even con- 
duct on-line sessions. Because dictation 
systems must be able to recognize so 
many more words than navigators, which 
only need to recognize menu commands. 



they have been slower in coming to mar- 
ket. In fact, the complexity of the voice 
recognition necessary for dictation is suf- 
ficiently great that it places significant de- 
mands on your computer. For this reason, 
manufacturers usually require dedicated 
coprocessor cards. 

Development products let you create 
both general-purpose applications and 

Navigation products 
let you control your 
software by giving 
spoken directions. 

highly specialized custom applications 
that incorporate voice-recognition tech- 
nology. Aimed mostly at C and Microsoft 
Visual Basic programmers, these systems 
generally include basic recognition soft- 
ware as well as the APIs and program- 
ming language libraries required to use it. 
This story looks at PC-based products 



for Windows and OS/2 in all three cate- 
gories. While we didn't attempt to review 
every product currently available, we did 
look at a range of products that reflects 
the current state of the art. For a more 
complete listing of currently available 
packages, see the chart "Other Voice- 
Recognition Products." 

MAKING SENSE OUT OF SOUND 

Successful voice recognition incorporates 
many types of tasks. People tend to run 
words together when they speak, and they 
don't say the same words in the same way 
twice. But the software must break a 
stream of verbal input into separate 
words. In order to spell each word cor- 
rectly, dictation systems must also under- 
stand context in order to distinguish, for 
example, to from two and too. 

Because this is such a complex process, 
some systems require users to pause be- 
tween words. This type of voice input, 
called discrete speech, makes products 
harder to use. Imagine. Saying. Every. 
Word. Separately. . .and it's clear how 
daunting this can be. 

Understandably, the current trend in 
this market is toward support for continu- 
ous speech, in which recognition systems 
work the way people actually talk. Cur- 
rently, continuous speech is supported by 



Our Contributors: Elisabeth H. Holzer is a staff editor at PC Magazine. 
Wayne Rash, Jr., is a Washington-based journalist who writes frequently about 
voice-recognition technology. Thomas Mace was the associate editor in charge of 
the story, and Jay Munro was the project leader. 
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Voice-Recognition Software 




• No Editors' Choice 



MAGAZINE 
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CHOICE 



While voice-recognition technology for the PC 
has finally advanced enough to yield productive 
tools, we feel that it's still too early in the game 
to pick a clear winner in any of the three cate- 
gories we examined. 



The dictatiun products that we re- 
viewed are generally of satisfactory 
quality, but the most accurate of 
them, the IBM Personal Dictation 
System, is also the most unwieldy to 
train and somewhat difficult to use. It 
requires you to dictate into a limited 
text editor and then transfer the te.xt 
into your application. The easiest of 
the dictation products to use. Kurz- 
weil Voice for Windows. Release 1.0. 
is burdened by limited navigational 
capabilities and comes with a larger- 
than-slandard proprietary sound card 
that may present installation prob- 
lems. 

Among the navigators. Verbex's 
Listen for Windows. Version 2.0. of- 



fers the strongest feature set — but it 
may soon be eclipsed by IBM's as-yet- 
unreleased navigator. 

The two application development 
systems we reviewed, the software- 
only IBM Continuous Speech Series, 
which supports C. and Speech Sys- 
tems' Phonetic Engine 500 Speech 
Rect)gnition System, which supports 
both C and Microsoft Visual Basic, 
offer considerable strengths and 
should both be evaluated by any seri- 
ous developer. 

Be prepared to spend some time 
learning to use these products and get- 
ting them ready to run smoothly. Once 
you do these things, though, you'll find 
your PC more convenient than ever. 



the navigation and development products 
we reviewed. Continuous-speech 
systems depend on hearing pho- 
nemes, the subcomponents of spo- 
ken words. The voice-recognition 
software must keep track of the 
phonemes and discern when they 
create a word. The IBM Continuous 
Speech Series ( ICSS) understands 50 
phonemes, for example. 

Many products attempt to boost accu- 
racy by predicting words that are likely to 
be spoken next based on the words that 
have come before. Words that are often 
used together may be grouped in collec- 
tions, called contexts, which are kept in 
memory to speed up recognition. This ap- 
proach makes continuous-speech recog- 
nition more feasible. 

VOICE miNINO 

Most voice-recognition products today 
are speaker-dependent: They must he 
trained to recognize the patterns and in- 
flections of each user's speech. This train- 
ing can be time-consuming, not to men- 
tion tedious. Ideally, voice-recognition 
software should respond well to an\ 
speaker, today, the market is clearly mov - 
ing toward this type of speaker-indepen- 
dence, although the goal is still a distant 
one for many products. 

Training speaker-dependent systems 
requires speaking words or sentences 
until the machine learns your speech well 
enough to recognize your words. All the 
products we tested demonstrated im- 
proved accuracy after training, but the 
training requirement is a major hurdle to 
many users. At one extreme, such as the 
IPDS. the process can take many hours. 
At the other extreme, such as the IBM 
Continuous Speech Series, no training at 
all is required. Some products billed as 
speaker-independent actually require 
some training to be fully effective, and 
many require that users pick a gender 
model that reflects the differences in the 
sound of male and female voices. 

Complete speaker-independence has 
been accomplished only by IBM with its 
development product, although the train- 
ing requirements for a few of the other 
products we tested are minimal enough 
that they are nearly speaker-independent. 
One of the dictation products, Kurzweil 
Voice for Windows, requires relatively lit- 



tle training and is already nearly speaker- 
independent. Dragon Systems' Dragon- 
Dictate for Windows is nearly as good, 
needing only about 20 minutes of training. 
It's a safe assumption that most training 
requirements will disappear in the near 
future. 

Although HAL remains safely in the fic- 
tional world of 2001: A Space Odyssey, the 
best of today's voice-recognition systems 
deliver impressive solutions, from simple 
navigation to dictation to full-blown appli- 
cation development. If you don't need 
voice recognition immediately, it may be 
better to wait: the market is changing and 
maturing rapidly. But if you're ready to 
evaluate the current state of voice-recogni- 
tion technology, the reviews that follow will 
help steer you in the right direction. 

Dragon Systems Inc. 

• DragonDictate 
for Windows 

Though DragonDictate for Windows, 
Classic Edition, Version LO, has many 
features in common with other dictation 



systems, it also has a noticeable edge on 
the competition in some areas. For exam- 
ple, DragonDictate — like the IBM Per- 
sonal Dictation System (IPDS) and 
Kurzweil Voice for Windows — is speak- 
er-dependent and requires the use of dis- 
crete speech. But unlike the other prod- 
ucts, it lets you use any sound card and 
almost any headset. This means that 
Dragon Systems is opening the dictation 
market to significantly more users. 

DragonDictate combines a dictation 
system that will work in any Microsoft 
Windows application with a competent 
Windows navigator. While the navigator 
does have some inherent limitations — 
you can launch an application using 
DragonDictate only if you have placed 
that program's icon in the Dragon pro- 
gram group, for example — it allows flex- 
ible voice control of most applications 
within Windows. DragonDictate allows 
you to dictate text directly into many 
popular Windows word processors, a 
feature it shares with Kurzweil Voice for 
Windows but not with IPDS. The latter 
requires you to dictate first into a special 
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No babysitting 
necessary. 

Network-ready 

HP LaserJet printers 

for your LAN. 

You've got places to go. People to 
meet. Deadlines and demands. Why sit 



HP LaserJet printers maximize network 
transfer speed and bypass parallel-port 



bottlenecks. 



Beyond this, they also feature the HP 
JetAdmin family of printer management 
software that takes the complexity out 
of network printing.' So you can remote- 
ly set up and manage all HP JetDirect 



still for network and end-user problems? connected printers on the network. 



The new, network-ready HP LaserJet 
4MV, the LaserJet 4M Plus, and the HP 



Other user benefits abound. Auto- 



matic switching between languages, I/Os 



LaserJet 4Si MX printers work in all the and operating systems. True Adobe" 



most popular network environments. 



PostScript" Level 2 software built in. And 



And direct connect right out of the box versatile paper-handling capabilities. 



with the built-in HP JetDirect network 



interface card. 



The primary benefit 
to users is, of course, 



Consider all this, along with legendary 
HP LaserJet reliability, and superior 
service and support, and there's really 
no question. CaU 1-800-LASERJET, Ext. 



faster job completion 8549 for more information.* ' 



time. Network- 



Give your users network-ready HP 
LaserJet printers. Let them take care 
of themselves. Then walk away with 



confidence. 



You do your job. We'll do ours. 

HP LaserJet Printers 

Whol HEWLETT* 

m!nM Packard 
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Perforinance Tests: Voice-Recognition Software 



The three dictation products we evaluated 
yielded excellent results, although the 
training required varied widely. The five 
navigators displayed a wide range of 
functions, and all but one became more 
accurate with training. Both development 
systems offered considerable power. 

How We Tested 

To test voice-recognition capabilities, we installed each product according 
to the manufacturer's directions. This included using proprietary sound 
cards and headsets. For products that promised to work with standard 
sound cards — all the navigators and DragonDictate for Windows, Classic 
Edition, Version 1 .0 — we used a Creative Labs Sound Blaster 1 6. We 
tested each product with the generic headset supplied with the Sound 
Blaster and then with a Conneaut Audio Devices CAD-89, a high-quality 
unidirectional dynamic headset. Our standard test system was a Pentium- 
based Gateway 2000 P5-60 with 1 6MB of RAM and a 540MB IDE hard 
disk. All tests were conducted using DOS 6.2 and either Microsoft Win- 
dows for Workgroups 3.1 1 or IBM OS/2 2.1. 

DICTATION 

To rate the performance of the dictation systems, we composed a 190-word 
business letter specifically written to be difficult for voice-recognition 
systems to handle. We used words that needed to be capitalized, homo- 
phones, and unusual words such as Z/ff-Daws that each system had to be 
trained to recognize. We dictated the letter three times to each product to 
determine whether the level of recognition accuracy improved with use, as 
all the vendors claim. Where possible, we dictated directly into Microsoft 
Word for Windows 6.0. We recorded the number of recognition errors in each 



attempt and whether the recognition failures were minor (such as dropping a 
capital to lowercase) or major (misrecognition or total lack of comprehen- 
sion). Since dictation products also handle some navigation tasks, we tested 
them for these functions as well. 

Overall, we found that all three dictation products were capable of 
achieving excellent results: The biggest differentiator was the amount of 
training necessary to achieve a level of accuracy that precludes extensive 
editing of dictated text. The best performer was DragonDictate. 

NAVIGATION 

To test the navigation products, we performed the required training and 
noted its duration. We then tested basic navigation using the mini- 
applications supplied with Windows and OS/2 (such as Windows' Calculator 
and Notepad). We tested Windows products using applications from Mi- 
crosoft Office, Version 4.2. Finally, we attempted to add the vocabulary 
necessary to support a new application (we used Paint Shop Pro from JASC). 
We recorded any incompatibilities, recognition errors, and limitations. 
Improvements achieved through training — whether or not the product 
required training — were noted. 

The navigators, in general, showed uneven capabilities: Two were good, 
but the others were hard to use or lacking in capability. Though currently in 
beta testing (and thus unavailable), the IBM navigator (covered in the sidebar 
"Navigation in a Mouseless World") was the clear leader among the voice 
navigators in both ease of use and capability, followed closely by Listen for 
Windows. 

APPLICATIONS DEVELOPMENT 

We tested the development products by performing basic functionality 
tests and attempting to use the included applications created using the 
demo code. We also examined sample program code to determine the 
level of difficulty of adding voice-recognition capability to an application. 
We found that both the Phonetic Engine 500 Speech Recognition System 
and the IBM Continuous Speech Series offer considerable development 
strengths. 



text editor and then transfer the text to a 
word processor if you want to do any- 
thing more than the most rudimentary 
editing. 

DragonDictate requires training for 
each user. The training process requires 
speaking about 750 individual words as 




DragonDictate lets you change the appearance 
of the list of available commands and control 
whether or not It always appears. 



prompted, a process that takes about 20 
minutes. Once this is done, recognition is 
quite accurate. On our test letter, for ex- 
ample, the first reading produced only ten 
recognition errors; the second reading 
produced only three errors. The Dragon- 
Dictate speech and grammar models were 
flexible enough to sense when ordinary 
words were used as part of a name and to 
capitalize accordingly. The program was 
also able to learn new words on the first 
attempt. 

Dragon Systems claims that its product 
will work best with an IBM Audio Cap- 
ture and Playback Adapter (ACPA) and 
a Shure SM-IO headset. Though we had 
excellent results when we used these com- 
ponents, we found no differences in either 
the speed of operation or the level of 
recognition accuracy when we used a 
Sound Blaster 16 card and its included 



► fact file 

DragonDictate for Windows, 
Classic Edition, Version 1.0 

List price: $695. Requires: 
486-based PC or better, 16-bit 
sound card, microphone, 9MB 
RAM, 20MB hard disk space, 
Microsoft Windows 3.1 or 
later. In short DragonDictate 
is a speaker-dependent 
dictation system that requires 
discrete speech. Required training is minimal. Unlike 
IPDS, DragonDictate lets you speak directly into a 
variety of applications. DragonDictate is the state of 
the art if you already own a sound card, but remem- 
ber that its lower price does not include a sound card 
or headset. 

Dragon Systems Inc., 320 Nevada St., Newton, MA 
02160: 800-825-5897: 617-965-5200: fax. 617-527- 

0372. 

444 on reader service can) 
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Voice-Recognition Software 



Other Voice-Recognition Products 

Voice-recognition products can be expensive and powerful or clieap liowever, voice-recognition teclinoiogy lias a long way to go before we 
witli limited functionality, but they all give your PC tlie ability to hear would recommend— as one vendor does— that you throw your keyboard 
and understand you. Whether you're a developer or a dilettante, away. 



Product 


Cofflpany 


List price 


Requirements* 


In short 


1 Development | 


AnQoss Voictt 


AnQoss Softv^are IntBrnational Ltd., 


S3 680 00 


DOS 6.x 


Anno<i^'^ nn^ nffifliirt ii<:p^ Drannn ^u^tpm^" unirp tprhnnlnnu 


Applicstion Systsm 


430KlnqSt West, #201, 






and promises full automation and dictation for a suite of business 




Toronto. Ontario, Canada M5V 1J5; 






applications. The package includes a headset, a DSP voice- 




416-593-1122, fax, 416-593-5077 






processing card, and programmable application modules. 


Custom Voico 


A&G Graphics Interface, 


$495,00 


Headset, sound card, ICSS, 


Custom Voice combines visual programming and voice- 




20 Linvi/ood Square, 




Microsoft Visual C++ or 


recognition technology through a set of tools designed to work 




Boston, I^A 02119, 




Visual Basic, Windov^3.1 or 


with the IBM Continuous Speech Series (ICSS) and Microsoft 




617-445-6975: fax, 617-427-3625 




later 


Visual C++ or Visual Basic 


Dnmnn VnirnTniilc 


rirannn ^u^itpin^ Irvr 


on 


IRM Aiiriin P^ntiifp nnH 

lUIVI MUUIU uO^lUI C OI lU 


Thic nar^nno inrli iHoc n lihmn/ nf C fiinr-tinnc fnr Houolnninn 
1 Ilia pdLKdlJc IIILIUUco d IIUI di V Ul U iUIILllUlla lUi UcVclupilllj 




17n NIpvada 
oc\J iicVdUd oi., 




ridyUdLK HUd^lcl . I. Ul 1.,++ 


bpcdXCI UcpcllUCMI Ul apcdKCI HiUcpcilUclll UUO dllU VVIMUUWS 








tUlliyMci, VVIIIUUWd J. 1 Ul Idle! 


dppiii.duuiib Uglily uidyuii oybicnib spccLii icLiiiiuiuqy. m luiiiiiiic 




800-fl?5-'ifl<)7 617-'ffi5-5?fin 






dydlcili, willLli iHLfUUca d lliiLluullUiic, lo 4 i jj. 




fax, 617-527-0372 








fiMniv nucuynizei onu 


RRM MARI^ ^uctomc Pnm 
ODi't nHnr\ oydicrii^ v..uifj,, 




lieadset. Unix platform (such 


All 1 I. A 1 t t 

A Unix-only applications-development system tor continuous- 


Dovelopors Toolkit. 


/u r^awcen oi , 


plus 


as ounuo. nr-UA. or tniAj 


speech, speaker-independent voice recognition, the HARK 


RelooM ZO 


t^mDriOQe, iviAU/loo. 


runtime 




Recognizer parses speech into 45 phoneme groups and 




617-873-4636: fax, 617-873-2473 


f66S 




compares them against entries in a 100 000-word phonetic library 


Micro IntroVoice 


Voice Connexion Inc , 


$1,495.00 


Cor C++ compiler. DOS 2.x 


This hardware device connects to a PC via an RS-232 serial port 




1 7835 Skvpark Circle. Suite C, 




or later 


and offers a headset. It can recognize up to 1 ,000 words or phrases 




Irvine, CA 92714. 






and includes a texl-to-speech feature C libraries allow integration 




714-261-2366, fax, 71 4-261 -8563. 






into DOS and Windows applications 


Multi-Voice with Voico 


ITI Logicel, 


$799 00 


Headset, Dialogic VR/40 


ITI s package has a set of high-level C libraries to develop DOS 


Recognition Modulo, 


4263 Christophe-Colomb. 




sound card. C or C++ 


applications for Dialogic's voice-recognltion board Functions 


Version 3.0 


Montreal, Quebec, Canada H2J 3G2. 




compiler. DOS 31 or later 


include playing and recording voice files: playing date/time, numbers. 




514-597 1692: fax. 514-526-2362. 






and spell strings; and recognizing Touch-tone signals and voice. 


SpoechEasy 


Telaccount Inc.. 


$99500 


Headset, voice-processing 


SpeechEasy Programming Library offers a set of C and Windows 


Programming Library, 


257 Robinson Ave . 




card, C or C++ compiler 


DLL functions that add speaker-independent voice recognition to an 


Version 2.0 


Bronx. NY 10465. 






application. A Vocabulary Construction Kit ($200) enables a user- 




718-824-3493, fax, 718-823-0962. 






customized vocabulary of 16 words 


Speech Recognition 


Lernout & Hauspie Speech Products. 


$2.995 00 


Headset, sound card, C or 


This toolkit includes L&H s voice-processing algorithms for 


Software 


800 W Cummings Park. #3100, 




C++ compiler, Windows 3.1 or 


speaker-independent, continuous-speech recognition and isolated 


Development Kit 


Woburn, MA 01801, 




later 


word or keyword spotting. 




800-252-4999.617-932-4118: 










fax, 617-932-9209. 








Navigation 1 


Aria Listener 


Promettieus Products Inc , 


$16900 


Headset. Windows 3 1 or later 


Aria Listener, licensed from Sierra Semiconductor Corp , comes 




9524 SW Tualatin Sherwood Rd., 


(includes 




bundled with the Ana 16se sound card to provide navigation 




Tualatin. OR 97062. 


Ana 16se 




functions via vocabularies of up to 1 25 words. Listener also includes 




800-477-3473, 503-692-9600. 


sound card! 




an audio recording and playback feature 




fax, 503-691 -1101 








IN3 PRO Voice 


Command Corp Inc., 


$179.00 


Headset, sound card. 


IN3 PRO Voice Command for Windows features hardware- 


Command for 


3761 Venture Dr , P 0 Box 956099. 




Windows 3 1 or later 


independent, continuous-speech recognition for navigation In 


Windows 


Duluth. GA 30136-5598, 






Windows applications 




404-813-8030: fax, 404-813-0113. 








OfficoTalkfor 


Kolvox Communications Inc , 


$1,395.00 


Sound card or IBM Audio 


This package recognizes more than 500 voice commands for 


WordPerfect 


4100 Yonqe St , #607. 




Capture and Playback 


creating and editing documents in WordPerfect and includes a 




North York, Ontario, Canada M2P 2B5: 




Adapter, WordPerfect 5 1 or 


headset LawTalk adds a 30.000-word dictionary that allows 




800-556-5869.416-221-2400, 




later for DOS or Windows 


OtficeTalk for WordPerfect to be used for dictation. 




fax. 416-218-3100 








Rover lor Windows. 


Digital Soup Inc.. 


$129 00 


Headset, sound card. 


Rover for Windows allows creation of voice macros for navigation 


Version 1.01 


P C Box 1340. Brattleboro. VT 05302, 




Windows 3.1 or later 


through Windows applications with up to 1 28 keystrokes pet macro. 




800-793-7356,802-254-7356: 






It includes a starter vocabulary of 50 words. 




fax, 802-254-6812 








Telaccount Speech 


Telaccount Inc.. 


$7900 


Headset, sound card. 


Telaccount Speech Recognizer acts as a navigator in Windows 


Recognizer 


257 Robinson Ave.. 




Windows 3 1 or later 


applications with a 400-word vocabulary that can be customized by 


for Windows. 


Bronx. NY 10465: 






the user. 


Version 3.0 


718-824-3493: fax, 718-823-0962. 








1 Voice Verilication 1 


Veritel Voice SystM 


Veritel Corp. of America, 


$7,400.00 


DOS 5.x or later 


This PC-based security system for voice mail and LANs uses 




350 W Kensington, #117. 






biometric voice analysis to identify users The system can be 




Mount Prospect, IL 60056: 






configured with passwords and other traditional security devices in 




708-670-1780: fax, 708-670-1785. 






addition to voice verification 


VoicoLock 


QVoice Inc . 


$79.95 


Headset, sound card, 


This low-end voice-verification product analyzes voice to authorize 




P C Box 645, 




Windows 3.x 


access rights to sensitive data files It encrypts specified files with 




Andover, NJ 07821; 






the user's voice as the key and works with Windows screen savers 




201-786-6878, fax, 201 -786-5868. 






to prevent unauthorized access 



' Each product requires a 486-ba$ed PC or better. 
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YOU CAN GET 
16-BIT HIGH-END SOUND. 
YOU CAN GET 



16.8 



ILLION COLORS. 



YOU CAN GET 



GOOD MORNING AMERICA. 



Some people really 
know how lo wake you up. 
Namely, the engineers Kcre 
al IS'KC Inlroducing tlie 
new Versrf"M. a truly «pcc- 
taeular niullimeclia iiolc- 
boolt computer. 

\our multimedia 
applications will come to 
life witK NFX f. fi rHl-o f-a- 
Itind. plioto-c|uality. 24-bit 
True Color screen wliicK 
dixplayK some 16.8 million 
colorx. Or select tlie first- 
ever liigli resolution 800 x 
600 color display, or one 
of our cnKance d Tin' or 
DSTN screens, itii cacli. 



you get X'crsa s famous 
rcversiKle screen. 

Rest assured, the 
dochahle Versa M comes 




packed. It s powered by an 
Intel 486 DX/4 75 MHz 
or 100 MHz processor with 
8 MB of R/VM. up to 810 
MB of bard disb drive stor- 
age, and 16-bit biijb- 
lidelity sound. It features 
tbe innovative VersaBav™ 
wbicb is configured witli a 



remova ble 1.44 MB (loppy 
drive tbat you can replace 
witb any number of 
options. Lite a PCMCIA 
Pak, ^ivin^ you a total of 
four PCMCIA slots or a 
V idcu Pak, through wbicb 
you can watcb television. 

And. as al\\-a\'s. you 
^t tbe reliability of NFX » 
L'ltraCare" sem-ice program 
and tbree-year limited war- 
ranty. Tbe news is N'crsa M . 

Call i-8oo-nf:c-vkrsa. 



SEE. HEAR 

and feel the 
difference:" 



Kitr inr»mialMin M-nl via (m\. call NKC Fjiadac.B!*' «l l-H.XV;I0n-l)170 mill ivi|tical iIik-iiiiii-iiI iiiiiiilicr S.1T720. VrnM. WnMiHay. Iii.lliirU. 
NiiiJ Srr. I Irar ami I'nrI tlir DilTrfvnrr bit tr«l.:iiMrli. iJ N'KC Irrliiii.luAir.. Iiir. Dm: liitrl lii.iilc- liivii i. n rri^ialrml t milriiinrli iif litlrl ( iiip. 
All iillirr Imilrniarli. arc llir pnipcrtv i»f their rrapccti^T imncra. Tllc hjicr^ Star rmliUra iliic* imi< nrprr.riil rn(li>r.rtiirtil iif am iKtidurl iir arr^icf. 

NKC (kS\#C.SOOKU IAC.S.')2-i I 
CIRCLE 044 ON READER SERVICE CARD 



APPLICATIONS DEVELOPMENT 



Voice-Recognition Software 



Navigation in a Mouseless World 



By Wayne Raih. Jr. 
Despite the reputation that voice- 
recognition software has lor being 
expensive, hard to implement, and 
resource-hungry, the fact is that it 
doesn't need to be. Inexpensive, easy- 
to-use programs knmvn as voici' navi- 
gators let you control Microsoft Win- 
dows and ()S/2 menus and 
applications with yj)ur voice. They 
replace mouse movements and key- 
strokes with spoken commands, let- 
ting you switch between applications, 
for example, by saying, "Switch to 
Microsoft Word." rather than by per- 
forming a series of keystrokes or 
mouse clicks. And unlike the dictation 
systems, all the navigators we saw 
support continuous speech. Most will 
run on a 4S6-based PC with 4MB of 
RAM. but you will need to purchase a 
sound card. 

\Vc looked at five voice navigators: 
Listen for Windows. Version 2.0. from 
Verbex Voice Systems (reviewed as 
part of our feature story ): Ow ickSw itch 
for OS/2 from BitWare Consulting: 
VoiceAssisl. from Voice Prt)cessing 
Corp.: VoiceMouse from Interactive 
Products: and a prerelea.se version of 
IBM's upcoming but still unnamed and 
unpriced navigator. 

Voice navigators vary with respect 
to the number and level of available 
commands they offer, but the biggest 
difference lies in the amount of training 
required to achieve optimal voice 
recognition. While only twD of the five 
navigators we looked at require train- 
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ing. all are more accurate with training 
(with the exception of Ow ickSw itch. 
which cannot be trained). While the 
training process is not arduous, it is 
tedious: You dictate a series of com- 
mands as prompted, w hich can take up 
to an hour. 

None of the prixJ- 
ucts recugni/ed every 
command that was 
spoken, although the 
IBM navigator had 
only occasit)nal lapses, 
while VoiceAssist and 
VoiceMouse had 
failure rates of about 
1(1 percent. 

For most Windows 
users, the transition to 
\oice commands will 
be easy, but some 
actii>ns require awk- 
ward maneu\ering. 

Launching an application from an icon, 
for example, can require a series of 
"move left. " ■■mi>ve down. " or similar 
directional commands to simulate 
mouse movement. 

Voicc.Vssisl (bundled with the 
Sound Blaster 16: Creative Labs, mu 
998-l(KK). 4()S-42S-66(K)) offers a good 
way to become familiar with voice 
recognition, considering that it's free. 
But we don't suggest you buy a Sound 
Blaster card just to get this software. 

VoiceAssist. developed by Voice 
Processing Corp.. attempts to over- 
come the need to retrain the navigator 
to deal with common commands for 



f 



VoiceAssist supplies a list of 
generic commands. 



each application by supplying a set of 
generic commands that are supposed to 
wDrk w ith all W indows programs. 
While this set works well on the Win- 
dows desktop, we found that as new 
programs were added, retraining was 
necessary for many o{ the 
commands. 

I raining consists of 
dictating each command as 
it is prompted from a dialog 
box. Installation is automat- 
ic when the .Sound Blaster 
driver is loaded. The pro- 
gram delivered a general 
protection fault when we 
tried to train it to use 
JASC's PaintShop Pro, 
however. 

Overall, we found 
VoiceAssist easier to use 
than VoiceMouse. but it 
doesn't offer the shortcuts 
of IBM's navigator. 

VoiceMouse ($74.9.*;: Interactive 
Products. 5()3-.^4l-4yW) is well named: 
It essentially replaces mouse move- 
ments with spoken commands. This 
sounds attractive, but we found that 
VoiceMt)Use offers somewhat less 
power and flexibility than similarly 
priced competitors. 

Voice.VIouse has several limitations. 
You must launch pri>grams hom within 
Windows' Program Manager, and on 
some menus (such as the list of recently 
used documents in Word for Windows) 
you must use movement commands 
such as "up " and "down " before you 



standard headset. According to the com- 
pany, platforms with slower processors 
and less memory than our test system 
should show a greater difference in speed 
and performance. Accordingly, users with 
standard 486-based machines should con- 
sider the ACPA card. 

DragonDictate shows the current 
word being recognized in a recognition 
box in the dictation window. You can sig- 
nal a mistake by saying "oops," which 
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brings up a correction screen that shows 
in a numbered list the previous five words 
you dictated. You select the word that 
was recognized incorrectly by speaking 
the number that corresponds to that 
word. A second list will appear, showing a 
selection of suggested corrections. You 
can either choose the correct replacement 
or simply type in a correction manually. 
This system makes entry and correction 
both fast and easy. 



DragonDictate controls Windows ap- 
plications in much the same way as the 
navigation tools we review. The most no- 
ticeable difference is that DragonDictate 
requires discrete speech, so you must sep- 
arate command strings into individual 
words when you dictate them. Dragon 
Systems delivers the product with the re- 
quired information to run most popular 
applications, and you can train it to recog- 
nize new commands. 



c. 
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can initiate an action. 

Training VoiceMouse takes slightly 
longer than training VoiceAssist 
because it requires you to speak each 
command twice. This process should 
result in better recognition since the 
software has more opportunity to sam- 
ple the user's voice. Unlortunateiy, it 
doesn't. 

VoiceMouse also gave us some 
installation headaches. The installa- 
tion program forces you to enter a 19- 
digit case-sensitive serial number, and 
it delivered a general protection fault 
the first time we tried to check the 
program settings. Launching the train- 
ing routine is harder 
than it should be 
because the steps 
described in the manu- 
al are in incorrect 
order. 

We got a sneak 
preview of IBM's navi- 
gation pruducl (name 
not finalized, pricing 
not available: IBM 
Corp.. <S()()-.S2.S-.S263). 
Even in prerelease 
form, this Windows 
product is clearly the 
easiest to use of the 
five we saw. It is the 
only speaker-independent navigatt)r 
besides Listen for Windows; the soft- 
ware is based on the Windows version 
of the IBM Continuous Speech Series 
(ICSS) development platlorm. 

While the program does require you 
to train it to recogni/e commands that 
aren't on its list of generic commands, 
the process doesn't need to be repeated 
for each user. Any user can create the 
voice file, ami the file can be used bv 




IBM's navigator, now In beta, was 
the easiest of the bunch. 



anyone else. 

This means that during the time 
you would be training VoiceAssist 
and VoiceMouse, you would already 
be using IBM's product unless you're 
the program's sole user. Launching a 
program is as simple as saying "Switch 
to. . ." followed by the name of the 
application and can be done from 
within another application. If the 
program is already open in the back- 
ground, it becomes the active applica- 
tion. 

IBM hasn't announced whether 
the product will be available as a 
standalone or will be bundled with 
other hardware or 
software. The ship 
date is also undeter- 
mined. 

QwickSwitch for 
()S/2($4y: Bit Ware 
Consulting, S(K)-776- 
82<S4,604-43.'i-()627), 
an OS/2-based naviga- 
tor for Presentation 
Manager, is an add-on 
for the OS/2 version of 
ICSS. 

The program 
doesn't require train- 
ing, but it offers a 
limited number of 
commands and doesn't let you add 
additional ones. QwickSwilch was 
originally designed to offer hotkeys: 
The speech interface is an added 
function. Its voice-recognition capa- 
bility is delivered by ICSS. It does 
provide a simple way to launch and 
toggle between programs, but unless 
you're already using ICSS on OS/2, 
you can find more flexibility and 
power elsewhere. □ 



Dragon Systems has priced this offer- 
ing at the low end of the range for dicta- 
tion products, but remember that the 
product requires the purchase of a sound 
card (typically $200) and a headset, 
which the others do not — bringing its 
price in line with the competition. A 
starter version with a 5.000-word dictio- 
nary costs only $395, which is less than 
half the price of competing products. 
The version we reviewed — the Classic 



Edition, with a 30.000-word dictionary — 
sells for $695. which is still well below 
the competition. 

Overall, Dragon Systems has deliv- 
ered a state-of-the-art product in 
DragonDictate. While all of the dictation 
products we review offer similar func- 
tionality. DragonDictate for Windows 
tops the list with outstanding perfor- 
mance at a reasonable price. — Wayne 
Rash, Jr. 



IBM Corp. 

• IBM Personal Dictation 
System 

• IBM Continuous Speech 
Series 

IBM is moving in two directions with its 
voice-recognition products. The IBM Per- 
sonal Dictation System (IPDS) is an 
OS/2-based. speaker-dependent product 
that requires discrete speech and comes 
with a dedicated voice-processor card. 
The IBM Continuous Speech Series 
(ICSS). a development platform created 
by a different IBM group, is speaker-in- 
dependent and works with standard 
sound cards. Because it's speaker-inde- 
pendent, ICSS requires no training: train- 
ing time for IPDS can stretch into days. 
IPDS delivers excellent dictation accura- 
cy, and ICSS will be highly attractive to C 
or Microsoft Visual Basic developers. 

IBM PERSONAL DICTATION SYSTEM 

According to IBM. IPDS was designed 
for applications that need a high level of 
accuracy. And we found that it is, in fact, 
highly accurate. But because the training 
required is extensive, IPDS is much more 
difficult to get running than any other 
product we looked at. It is also far less in- 
tuitive than any of the others. 

Training IPDS is the first step; this 
needs to be done by each new user. Once 
you load the software and install the 
board, you dictate two essays: a short 
story by Mark Twain and a description of 
voice-recognition technology. This part of 
the process takes an hour and a half or 
more. IPDS then builds databases, which 
requires another 2 hours or so of intensive 
disk activity, or as much as 10 to 12 hours 
on machines with disk compression. 

Unlike DragonDictate. which lets you 
dictate into a third-party word processor, 
IPDS displays dictated text in a dedicated 
text editor that's included with the prod- 
uct. The initial editing helps IPDS learn 
each speaker's voice characteristics. The 
IPDS text editor can't handle much be- 
yond creating text and correcting recogni- 
tion errors, however. Your text must be 
moved to a word processor for even such 
simple formatting tasks as inserting tab 
fields and moving blocks. IPDS includes 
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an OS/2 Presentation Manager navigator 
that effectively launches and controls 
OS/2 applications, although we did have a 
problem using an application in WIN- 
OS/2 that caused the computer to freeze. 

Despite the installation and training 
hurdles and the limited text editor, 
IPDS's voice-recognition abilities are 
strong. Our tests revealed that the IPDS 
language and context models are quite 



OPPLIMTIONS DEVELOPMENT 
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flexible and the 24,(XX)-word vocabulary is 
adequate. As the software monitors the 
dictation process, you can see it follow 
your words, making a best guess about 
each. As you continue, IPDS may revise a 
previous word based on new context. The 
result is a high level of accuracy. When we 
dictated our test letter, IPDS missed only 
three words on its initial attempt, a score 
far better than those of the competition. 



IBM CONTINUOUS SPEECH SERIES 

The IBM Continuous Speech Series is a 
development platform that provides tools 
for creating voice-based applications and 
lets you voice-enable Windows and OS/2 
applications. It doesn't require training 
and doesn't demand discrete speech. 

ICSS is available for Windows and 
OS/2 platforms. Both versions are essen- 
tially identical, though IBM plans to add 
improvements to the Windows version, 
such as the ability to add words to the 
product's vocabulary by speaking them 
only once. This closely resembles a similar 
capability in IBM's unreleased navigator, 
a prerelease version of which we tested. 

ICSS ships with a 25,000-word dictio- 
nary. The words that ICSS can recognize 
are subdivided into contexts, each con- 
taining about 1,000 words. Contexts are 
collections of related words that ICSS as- 
sumes will be spoken together. ICSS can 
keep several contexts in memory at the 
same time and switch among contexts as 
required. 





It's fast. It's small. It's reliable. It's incredibly compatible. 



Backpack is the best selling parallel port 
tape drive on the market We'd like to 
tell you why. 

With Backpack, tape backup is quick 
and simple. Just plug rt into your printer 
port and it's ready to use. No hardware 
conflicts, no slots required. One model fits 
all IBM PCs, compatibles and portables, 
regardless of CPU speed. 

Backpack can store up to 250MB on a 
tape using data compression, is completely 
QIC80 compatible, and reads QIC40 tapes. 



With Its compact size and IMbps transfer 
rate. Backpack is the smallest and fastest 
parallel port tape drive you can buy. 

Micro Solutions is dedicated to the perfection 
of backup technology. 

CD-ROM, hard dnve, and diskette Backpack 
dnves are also available. Call today for 
ordenng information and a dealer nearest you. 

Telephone 815.756.3411 FAX 815.756.2928 

MicraSulutlans 

1 32 West Lincoln Highway DeKalb. IL 601 15 
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IBM Personal Dictation System 

List price: ISA version, S998: Micro Channel version, 
$1 ,078 Requires: 486-basecl PC or better, sound card 
(included), microphone (included), 16MB RAM, 62MB 
hard disk space, OS/2 2. 1 or OS/2 for Windows, In 
short IPDS is an OS/2-based, speaker-dependent 
product that requires discrete speech. Its accuracv was 
superior, but you can't dictate directly into your 
applications, and training can take days. IPDS was the 
most difficult dictation product to get up and run- 
ning — and the most difficult to use 

IBM Continuous Speech Series 

List price: S399, runtime version. S249 Requires: 486- 
based PC or better, C/C++ or other compiler, OS/2 2. 1 or 
Microsoft Windows 3. 1 or later In shoit The IBM 
Continuous Speech Series is a speaker-independent 
development platform that supports continuous speech, 
works with standard sound cards, and doesn't require 
training It includes C-language routines and APIs for 
developing povwrf ul aixJ flexible voice applications. Its 
modest price tag and support for continuous speech 
mean it will play a large role in the market's future. 

IBM Corp.. P.O Box 100. Somers. NY 10589:800-825- 
5263. 914-765- 1900: fax. 9U-766-2788 

445 on reader service card 



CALL TOLL FREE I -800-293- 1214 
CIRCLE BS5 ON READER SERVICE CARD 
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One button. One finger. 

Total control. 
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Our FlexScan' professional 
display monitors now include Scrcen.Vlanager"* 
.1 powiThil. on-screen control system 
that puts all vital image controls at j^-. 
your fingertips. ScrcenManagcr ' S^!:,.^ 
gives you the feeling of a graphical user environment (GUI). • Hi:s.r. 
All adjustments for color, distorrion, si/ing. inoirc reduction : ~ ^ 

and other functions arc easily made by scrolling through a series vSS:!ir""~ 
of on-screen menus with our popular thumbwheel. Setting each 
individual adjustment is as easy as clicking on a mouse. ScreenManager is another 
Nanao innovation, and an answer to the growing need for less intimidating technology. 

With ScreenManager, Nanao's award-winning family of monitors - featuring 
ultra high resolutions, sharp edge-to-edge focus, and energy-saving features - are better 
than ever before. Because they're easier to use. Just think. You don't have to keep looking 
at your manual for instructions. All the adjustments you need to make are displayed right 
on the screen. When we developed ScreenManager, we put monitor control right where 
it belongs - at your fingertips. 




NANAO 

Superior In Every Detail 



NANAO USA CORPORATION 
23535 Telo Avenue, Torrance. CA 90505 
(310) 325-5202 Fax: ( '.10) 5 W.16-9 

1-800-800-5202 



3 Year Warranty* 



Supenor Im Ettiry Dfttrf 0 a repOfmi tradtmaHt of Satuo CorporatKM. 

'ScrmMam^ S^tap one mmm Jl j tme. ScrtmSltHjger Mmdabk om 
iflnlnJ moJtb. "JymeonP cr I I vtitritnCRT- AH ptrjuci rumaarr 
tra^frmrkiofAmrt^KmitttmpanKi. 019^ l<anJt> USA Carpanttkm. 
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ISBN: 1-56276-073-4 
Price: $34.95 

innovative guide by 
Dan Appleman mrns 
Visual Basic programmers 
into power users by 
illuminating the tools of 
the Windows Application 
Program Interface (API). 
Includes a time-saving disk 
that contains source code 
from the examples in the 
text, plus a specially 
designed dynamic link 
library (DLL). 



Available 
at fine 
bookstores, 
or call 

1-800-688-0448 

ext. 8448 

© 1993 Ziff-Davis Prea 





You can adjust ICSS applications to recognize 
the speecli styles of specific users or groups. 

ICSS ships with a collection of C lan- 
guage routines for either Windows or 
OS/2 that use information received 
through a sound card to perform voice 
recognition. The product's voice-recogni- 
tion engine can reside either on the work- 
station or on a network server. The divi- 
sion of labor between the client-based 
application software and the server-based 
voice-recognition engine gives users and 
developers considerable flexibility. It 
means that client workstation resource de- 
mands can be minimized (less than 1MB 
of RAM is required) and that companies 
can create and update standard contexts, 
storing the information in one place. ICSS 
uses TCP/IP for communications between 
its client and server portions. 

The ICSS development tools work 
with C and Microsoft Visual Basic, as well 
as with other programming languages that 
will support C language libraries. ICSS in- 
cludes several applications that demon- 
strate its capabilities, and it includes 
source code for those applications as a 
programming reference. 

This product's $399 price buys you a 
complete voice-recognition development 
tool kit that can turn out powerful and 
flexible voice-recognition apps that avoid 
the productivity issues related to training 
and speaker-dependence. Both Windows 
and OS/2 developers will want to evaluate 
its sizable potential. — WR 

Kurzweil Applied Intelligence Inc. 

• Kurzweil Voice for 
Windows 

Kurzweil Applied Intelligence has spear- 
headed much leading-edge research into 
voice recognition and was one of the first 
companies to deliver successful voice- 

216 PC MAGAZINE DECEMBER 20. 1994 



recognition products. This may explain 
why Kurzweil Voice for Windows, Release 
1.0, can handle dictation with very little 
training while maintaining good levels of 
accuracy. Kurzweil claims that Voice can 
operate at about 85 percent accuracy with 
no training and that accuracy will improve 
dramatically over time as the software 
learns the characteristics of each speaker. 
Our tests validate Kurzweil's claims — al- 
though we uncovered some incidental lim- 
itations in other parts of the software. 

For example. Voice's navigational ca- 
pabilities are inferior to those of both the 
navigators and other dictation systems. 
While the product can be configured so 
that most of its operations can be handled 
by voice alone, some actions (such as dis- 
playing the list of active available com- 
mands) can only be accomplished using a 
mouse. Other navigation commands can 
be performed using voice, but the process 
is laborious. You'll need to repeat spoken 
commands a number of times in order to 
move around the screen as though you 
were using the Tab or arrow keys. 

Unlike DragonDictate but like IPDS, 
Voice requires a dedicated sound board. 
The product comes with a proprietary 
full-length card that might not fit easily 
into all computer systems. To install it in 
our Gateway test system, we had to shuf- 
fle cards around. The product also comes 
with a Shure VR-230 headset that works 
well for voice recognition. 

ON-THE-JOB TRAINING 

Voice's dictation functions work much 
better than its Microsoft Windows navi- 
gation functions. The product is ready to 
run once you install the software and 
sound card and specify the speaker's gen- 
der. With continued use, it learns to rec- 
ognize each user's voice more accurately. 
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The more you use Kurzweil Voice for Windows, 
tlie better it will recognize your speecli. 
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taking its cues from the corrections made 
during each dictation session. 

By the second time we dictated our test 
letter, we had only 10 recognition errors — 
down from the 23 errors on the initial try. 
The product worked quickly and took dic- 
tation from within applications. This elim- 
inates a step required by IBM's dictation 
system (IPDS), in which text must be dic- 
tated from within a dedicated yet very lim- 
ited text editor and then transferred into 
an application after dictation is complete. 

Windows that you can either hide or 
display atop your active application win- 
dow show the current word being recog- 
nized, a list of the possible alternatives to 
the current word, and a list of recently 
recognized words, letting you make cor- 
rections on the fly. These lists make creat- 
ing text easy. By supporting specific edit- 
ing commands such as "back up three," 
these lists allow users to change their 
minds easily and to correct recognition 
problems simply. Users have the choice of 
installing the product with support for ei- 
ther 30,000 words (the module we tested) 
or 60,000 words. The latter module yields 



►fact file 

Kurzweil Voice for Windows, 
Release 1.0 

List price: S995 Requires: 486 based PC or bener. 
sound board (Included), microphone (included). 8MB 
RAM. 30MB hard disk space. Microsoft Windows 3 1 
or later In short Kurzweil Voice for Windows is a 
speaker-independent dictation system that requires 
discrete speech and very little training Its highly 
accurate voice recognition, however, is somewhat 
offset by its inferior navigational capabilities and full- 
length dedicated sound card that may be difficult to fit 
into a crowded system. 

Kurmeil Applied Intelligence Inc.. 411 Waverly Oaks 
Rd. Wallham. MA 02154: 800-380-1234. SI 7-833- 
5151. fax. 617-893-6525 
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higher levels of recognition, but at the ex- 
pense of system resources and disk space. 

While KurzweiFs voice recognition 
works well, especially considering the 



minimal investment in training time re- 
quired, its large dedicated sound board 
and limited navigational capabilities 
make it slightly unwieldy. — WR 

Verbe.x Voice Systems Inc. 

• Listen for Windows 

Verbex Voice Systems, following what 
has become a clear trend in voice-recog- 
nition software, has released Listen for 
Windows. Version 2.0 — a speaker-inde- 
pendent version of its popular Listen for 
Windows voice navigator. In theory, 
speaker independence obviates the need 
to train the program to recognize particu- 
lar speakers, but as with other voice navi- 
gators. Listen's level of accuracy increas- 
es significantly with training. We found 
that while the software will work immedi- 
ately after installation, about a third of all 
valid commands were missed (either ig- 
nored entirely or misinterpreted) without 
training. With training, however. Listen 
reaches near-perfect accuracy. 

Unlike most of the Microsoft Windows 
navigators. Listen specifically supports 
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Intfoduclog the fastest, easiest way 
to launcli applications, opeo documents, 
and perform multi-step tasks. 




AD PCMAG1294 



There's never been an easier way to manage 
your Windows desktop. New SpinWizard is 
the intuitive, 3-D interface that lets you; 

• Launch and switch applications, open 
documents, and execute multi-step tasks 
with a single click or keystroke. 

• Configure the carousel by dragging an icon 
from Program Manager or File Manager 

• Record your actions, and assign an icon 

SpiiWizard 

■ otter expires December 26. 1994 Plus $5 shipping and handling SpinWizard and Tanrsys are Irademarlis 
gI Tanisys Technology. Inc. All other brand or product naires are the property of their respective holders 
All hghts iBserved. ©1994 lanisvs Technology. Inc 1310 RR 620 South #B195. AusHn. TX 78734 (512) 919-5260 
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that will perform that task just by clicking 
on it— automatically! 

• Quickly access up to 96 icons from 
anywhere on your screen. 

So put a new spin on the way you work. Call 
1-800-460-SPIN for more information, or ask 
tor SpinWizard A-.^r.r, . 
wherever you buy IRSS TS*™. 
quality software. M ^^m^^ 

vnofSpinWeanl 



1-B0D-46D-SPIN 

1-800-460-7746 
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Voice-Recognition Software 
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Vm can customize the Listen Interface to 
display or hide the list of words or phrases 
that can bo aud with tbo active application. 

many popular Windows applications right 
out of the box, including AutoCAD, 
Lotus SmartSuite. Microsoft Office, and 
Quicken. Other navigators require you to 
train them to recognize the menu com- 
mands used in the application you want to 
run. The Listen Command Editor can 
voice-enable other Windows applications 
using a similar training process. 

Using a voice-enabled application with 
Listen for Windows is simple. You can 
launch it or switch to it from within other 




ATTENTION 
SOFTWARE GURUS 

You're Smart- 
You Should Be Rich. 

International investment tompany looking for bright new 
software developers with finished software products that want to 
market and package their ideas. 

We don't want your money just your ideas. 
We will invest in all marketing, distribution and packaging materials. 

If we decide your software has potential market capabilities, we will 
contact you in 5 days after receiving your fax and provide you 
with an aggresssive royalty compensation plan and 
confidentiality agreement as well as instructions on how to 
mail in your sample program. 
We want to hear from you. 
Please fax us a full description of your 
software, platform used, name, 
address, and phone numt>er to: 

Sagamore Investments 
1 30 Business Center Drive 
Rcisterstown, MD 21 1 36 
Fax (410)526-3332 



applications without going through com- 
plicated menu steps, a feature also offered 
by the IBM navigator (currently in beta 
testing; see the sidebar "Navigation in a 
Mouseless World") but none of the others. 

Unlike other products. Listen offers 
shortcuts that let you bypass some levels 
of nested menus: Within Microsoft Word, 
for example, you can change the current 
font size from 10 points to 12 points by 
saying "font size 12," rather than maneu- 
vering your way through pull-down 
menus and dialog boxes. 

Part of the reason Listen is easy to use 
is that it displays a list of available com- 
mands for the currently active application 
on the screen at all times, as do the other 
packages of this type. When you switch to 
a new application. Listen displays the cor- 
responding list of available commands. 
Once you've learned them, you can elim- 
inate the prompt box. 

Listen uses two gender-specific speech 
models. Before training, the software rec- 
ognized male voices more consistently 
than female voices: after training, it rec- 
ognized them equally well. Verbex claims 
that the software 
understands most 
North American 
voices and can be 
tuned to the specific 
voice characteristics 
of individual users. 
But speakers with 
strong accents or 
who speak in a di- 
alect will have to 
spend time training 
the product. 

Listen helps re- 
duce recognition er- 
rors by sampling 
background noise 
(which constantly 
fiuctuates) as need- 
ed to adjust the 
voice volume level: 
it also allows correc- 
tion of recognition 
errors on the fly. 

Like other navi- 
gators. Listen re- 
quires at least a 33- 
MHz 486SX PC host 
with Windows and a 
Sound Blaster- 



►fact file 

Listen for Windows, Version 2.0 




List price: $139 Requires: 
48B based PC or better. 15-bit 
. _ sound card, microphone (includ- 

jS^ m edi. 4MB RAM. 10MB hard disic 
I^HF space, Microsoft Windows 31 

or later In sboit Listen for 
Windows IS the most expensive 
navigator we saw. but it includes 
a headset, specif Icallv supports many popular Win- 
dows applications right out of the box. and lets you 
take shortcuts through nested menus Its speaker- 
independence should obviate the need for training, but 
we found training was necessary m order to avoid 
gross errors 

Verbex Voice Systems Inc , 1090 King Georges Post 
M.. BIdg 107. Edison. NJ08837. BOO-275-8729. 908- 
225-5225. lax. 908-225-7764 
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compatible sound card. Alternatively, the 
program will run on a 386SX with Ver- 
bex's digital signal processing card. 

Listen isn't the ultimate navigator — 
IBM's beta product seems to require less 
training for optimal performance. But Lis- 
ten is worth a close look: It's very reliable 
after training and available today. — WR 

Speech Systems Inc. 

• Phonetic En^ne 500 
Speech Recognition 
System 

Speech Systems designed its Phonetic En- 
gine 500 software development kit for de- 
velopers creating voice-aware programs for 
highly specific applications. Like the IBM 
Continuous Speech Series (ICSS) develop- 
ment platform, the PE500 lets you create 
applications that do not require training 
and do not demand discrete speech. While 
the PE500 is more than twice the price of 
the software-only ICSS, it comes with a 
sound card and noise-canceling headset. 
Overall, it offers a powerful tool for creat- 
ing voice-aware applications in C, C+-^, and 
Microsoft Visual Basic: and supports any 
Microsoft Windows application that can 
call DLL functions, including database sys- 
tems such as Microsoft Access, Versions 1.1 
and 2.0. and Borland International's Para- 
dox (all Windows versions). 

The product is based on a continuous- 
speech, speaker-independent recognition 
engine and a rich, well-documented APL 
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The PE500 system also includes a simple 
development environment, a Windows 
DLL, a Visual Basic custom control, source 
code examples that demonstrate how to 
create a variety of voice-enabled applica- 
tions for Microsoft Windows, and a module 
to test the flexibility and scope of the voice 
portion of the applications you are creating. 

NOW IT WORKS 

To use the PE500, you create a syntax for 
each application you want to create or 
speech-enable. A syntax is a set of rules 
defining the allowable words or strings of 
words at each point the underlying appli- 
cation expects voice input. In effect, it's a 
script that uses variables to represent 
groups of words or strings. 

To enable a user to query a database in 
Microsoft Access by voice, for example, 
you first use the VoiceMatch Toolkit to 
write a syntax based on the fields in your 
database. Then you use the Windows 
DLL to hook the syntax to your database. 

Since the engine recognizes a string of 
words as one continuous phonetic unit, 
you speak naturally — without the pauses 
between words other systems demand. 
This also means that if you pause between 
words, the PE500 will not understand you. 

The PE500 also lets you provide 
recorded text — in the form of a greeting, a 
prompt for user response, or confirmation 
of user input, for example — using sound 
files compatible with standard Windows 
sound boards. The version we saw will not 
let you record .WAV files, but company 
sources say this is coming soon. 

The Phonetic Engine 500 comprises a 
voice-processing card, software, and a 
headset. The card sports a 24-bit Motoro- 
la digital signal processor. While its pre- 
decessor, the PE400, had an on-board 
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Vou can use the PESOO's VoiceMatch toolkit to 
test the flexibility of a syntax you create by 
generating all allowable input 
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Phonetic Engine 500 Speech 
Recognition System 

List price: $995: runtime version, $595 Requires: 
386-bas8d PC or better, sound card (included), micro- 
phone (included), 8MB RAM. 20MB hard disk space. 
Microsoft Windows 30 or later In short The PE500 is 
a speaker-independent development kit that includes a 
rich API, source code, sample applications, and a 
modest development environment About twice the 
price of the software-only ICSS, It Includes a sound 
card and headset and supports Visual Basic as well as 
C Its recognition was somewhat less accurate than 
ICSS's, however 

Speech Systems Inc . 2945 Center Green Court South. 
Boulder. CO 80301: 303-938- 1 1 10 
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Motorola 68020 CPU, the current version 
doesn't; it passes the processing load to 
the computer's CPU. Though previous 
versions of the Phonetic Engine included 
a cumbersome AKG headset, the current 
version includes a standard-design Gen- 
tex headset. Finished applications are dis- 
tributed with the $595 runtime version. 

We tested the first release of the new 
PE500. By the time you read this, the 
PE500 will also be able to record and play 
back .WAV files. A Speech Wizard pro- 
gram, which will allow nonprogrammers to 
add voice-recognition capabilities to Win- 
dows applications, is also slated for inclu- 
sion in the upcoming release. The Speech- 
Wizard is a small background application 
that lets you build a macro that adds voice- 
recognition functions through OLE 2.0 au- 
tomation or keystroke recording. 

The $995 Phonetic Engine 500 offers 
many of the same capabilities and features 
as its competitor, the $399 ICSS. But its 
ability to use familiar tools such as Visual 
Basic or PC databases is a decided plus. It 
also includes all required hardware (ICSS 
is a software-only product). In fairness, the 
price difference between the two should 
be insignificant in the context of a soft- 
ware development program. If you are 
looking to develop voice-aware applica- 
tions, this tool deserves your serious con- 
sideration. — Elisabeth H. Holzera 

DECEMBER 20. 1994 PC MAGAZINE 219 



Dead boring 

best described old 
George's gmphics. 
Then he bo ught 
i^n.His 

gmphics sizzled. 
Logos flew. 
3D efiects? Drop 
dead gorgeous. 
George now wears 
black. Drives a 
Poi^che. Is incred- 
ibly attractive to the 
opposite sex. Not 
bad for 
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It'll change your life. (If it doesn't in 30 days, 
send it back and trade in the Porsche.) 
To get ou r great new Qtak ),u jy ^ is 
or to order Simply 3D call i' 

800.881.4108 
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Available at Babbages, 
CompUSA, Computer City 
and Egghead. 
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t^^*'- btheCyrix 
386-to-486 Upgrade 
Chip really that good? 
Just askanybody^ 

44 



"Simply plug in the Cyrix 486 
upgrade to a 386 motherboard 
and you'll crank up performance 
by better than 60%..." 

-K T i m i ll nH i m J i i Iff 



True to the company^ word, we found Cyrix's DRx' 
an easy upgrade that can deliver a perfomiaiKe boost 
(to your) wneezy old 386." 



"This C>Tix upgrade is easily fitted in 
15 min, and tnen the user is up and 
running with all the old soft\^•a^e and 
data files unaffected. There is no learning 
curve or disruption for the user-it is 
only necessar)- to get used to the fact 
that the computer does everjihing 
twice as fast as before" 



The C>Tix Cx486SRx' 
386SX upgrade chip 
cleverly aoes sometriing 
which everyone thought 
was impossible. ..a sii^e- 
chip upgrade for 386SX 
machmes." 
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"Priced at under $300. the upgrade will 
nearly double the performance of that 
creaky old 386SX a few of you still user 

- rc Hapw. FikMr> a. I w 



"Cyrix's clever design makes it possible to upgrade 
nearly any 386 in existence, without hassle or high 
cost... All you need is a fast, affordable upgrade for 
an office of 386s. The Cynx Cx486SRx' is it. Just 
plug it into your s386 system and go" 

-K Ci U f ^m^ OmcwIv* 1993' 

Xyiixi solution is simple. 'You remove the 
existing 386 chip from its socket, plug in 
the Cx486DRx' and run some software? 



"Cyrix has de\'eloped inexpensive 
upgrade chips for 386-class personal 
computers. . . and the effect will be like 
dropping a Con-ette engine into a 
Ford Escort . We decided to try one 
of the Cyrix chips. The result was 
impressive... Think about how much 
a small company could save? 



"Another potentially interested Cyrix 
customer is the corporate buyer .. 
The buyer's budget can\ handle 20 
new 486-class PCs, and there isn't 
the time to do motherboard swaps 
on all of them, either. Enter Cyrix 
and the quick-and-easy 40-65 pwr- 
cent performance-boost solution? 



■' dropping in a Cyrix Cx486DRx^ 
Upgrade Microprocessor is a quick 
way to really push pwrformancer 



-Ku^mt.Oa*rlxntr 



"...CvTix gives new life to older 386SX- and 386DX-based computers... This may be 
the best upgrade solution we've seen yet for users of older machines who don't want 
to shell out 51,500 or more to move into a new 486-based system" 
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Can't afford a 486 computer? 
efficiently? Need to keep and utilizi 
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MUroprtxnior Jot most 386 mathinn. 



Want to run Windows 
your current programs? 
imd out which Cyrix* 386- 
to-486 Upgratic Muioprocessor'you need, check the chart to the left. 

If you need more help, ask your dealer or call us at 1-800-46-CYRIX 
for our free Upgrade Demo Disk. See— the Cyrix 386-to-486 Upgrade 
Microprocessor really is that good. mm^m^^^^mJ' 
Now anent you glad )'ou asked? V^fliPL lilWiwaa 
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OS/2 WARP, VERSION 3, AND WINDOW 
NT WORKSTATION, VERSION 3.5 

You can wait for 
Windows 95 to 
ship, or you can 
explore the innova- 
tive features and 
enhancements of 

IBM^s and 
Microsoft's state- 
of-the-art 32-bit 
operating systems. 






A 



Future's 
Here Today 



By RickAyre and Amarendra Singh 



rc you ready for a brand-new upcratini: 
system ihat deli\crs 32-hit performance, 
true multilaskini;. and a le\ el i if stabilil\ 
that keeps your data safe from poi)rl\ 
L behaved applications? Do you want it to 
liH)k like the kind of environment \ou're used to. only bet- 
ter? If you think \ou have to wait lor Microsult Windows 
95. think again. There are not one but two new 32-bit op- 
erating systems you can actually buy 
today— iuM s OS 2 Warp. Version 
3. and Microsoft Windows NT 
Workstation. Version 3.5 — and 
both offer features and innovations 
that Windows 45 won"! match, no 
matter w hen it nnally ships. 
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WHAT'S NEW 

Though I MM and Microsoft make different promises 
about what their new 32-bit operating s\ stems deliver, 
they bt)th asNcrt that all the features they decided \o in- 
clude in the new versions are based on user feedback. 

( )S'2 Warp is easier to install, easier to use. and more 
full-featured than previous versions. I he bundled soft- 
ware in its BonusPak makes it a better value than previ- 
ous versiims of OS 2. Window s NT 
3.5 is smaller and faster than be- 
fore, has an increasing number of 
applications designed specifically 
ft)r it. supports Winlh applications 
better, comes w ith improved Net- 
Ware connectivity, has better In- 
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OPEI»TINO SYSTEMS 

OS/2 Warp & Windows NT 3.5 



ternet access, and supports the OpenGL 
standard. 

Similar though they are in some 
ways, these two desktop operating 
systems aren't really positioning 
themselves against each other. 
Rather, each will be going up against 
Windows 95. which you'll be able to 
buy sometime in the first half of 1995. 

WAIP FACTOR 

Depending on how you count, there are 
either two, four, or five members in the 
OS/2 Warp family. OS/2 Warp, Version 3, 
comes in two basic configurations: one for 
the standalone user ($129). and the other, 
OS/2 Warp LAN Client, Version 3, for 
the LAN-connected user. Both the stand- 
alone and LAN Client versions come in 
configurations that either install over 
your current DOS and Windows or in- 
clude IBM's WIN-OS/2 if you don't cur- 
rently have Windows. In addition, there's 
a version that supports symmetric multi- 
processing. 

The only OS/2 Warp version shipping 
as we went to press was OS/2 Warp, Ver- 
sion 3. the version without WIN-OS/2. 
Both WIN-OS/2 support and the OS/2 
Warp LAN Client are expected to ship by 
the end of 1994. 

The extended Warp family includes 
OS/2 LAN Server 4.0 (up to 80 clients), 
and LAN Server Advanced (more than 
80 clients). 

Choosing the right version is easy. If 




• Tough choices in 1995 

What operating system will you be using on your 
desktop one year from now? For many, the an- 
swer is simple: It will be the same one you use 
today, Microsoft Windows 3.1. Though Microsoft 
is virtually guaranteed to sell millions of Windows 95 



upgrades as soon as they become avail- 
able, Windows 95's ship date remains 
uncertain; so IBM has a chance to mar- 
ket OS/2 Warp, Version 3, and power 
users have a chance to evaluate the ad- 
vantages of Windows NT Worksta- 
tion, Version 3.5. 

You should move to OS/2 Warp, 
Version 3. if you're already an OS/2 

you want just a desktop OS and you al- 
ready have Windows, choose the basic 
configuration. If you need Windows too, 
buy the flavor that has WIN-OS/2. If you 
need network client support. ch(x>se OS/2 
Warp LAN Client, which adds the LAN 
server requester, NetWare client soft- 
ware, and enhanced TCP/IP applications, 
as well as LAN Distance for remote con- 
nection to your LAN and System Perfor- 
mance Monitor/2. 

THE WINDOWS FAMILY 

The Windows family has also grown. 
Today, there is Windows 3.1 1, Windows 

HIGHLIGHTS 



user; if you're attracted by its object- 
oriented drag-and-drop interface; if 
you want to get crash protection with- 
out a huge memory upgrade; or if 
you're interested in its excellent com- 
munications tools and easy Internet 
access. Unlike Windows 95 or Win- 
dows NT, OS/2 Warp will work in 
4MB RAM, though not well. And be 

for Workgroups 3.1 1, and the new $279 
Windows NT Workstation. Version 3.5. 
Like Windows for Workgroups. Win- 
dows NT 3.5 comes with network client 
software and peer-to-peer networking, 
but it adds security and crash protection 
in a full 32-bit multitasking, multithread- 
ed environment. The extended Windows 
family includes Windows NT Server, 
Version 3.5, a high-end server operating 
system (formerly known as Advanced 
Server). 

Choosing the right version of Win- 
dows has gotten more challenging. 
Should you buy Windows NT 3.5 for your 



OS/2 Warp and Microsoft Windows NT Workstation 



THERE'S NO NEED TO WAIT for 

Microsoft Windows 95 if you want to 
get a high-powered 32-bit operating 
system. Both IBM OS/2 Warp, Ver- 
sion 3, and Microsoft Windows NT 
Workstation, Version 3.5, are avail- 
able now, and both offer features that 
Windows 95 won't 

OS/2 WARP'S INTERFACE is object- 

oriented and relatively easy to leam. 
The OS features a bundle of 32-bit 
apps in its BonusPak, including incred- 
ibly easy communications tools and 
direct access to the Internet. However, 



you'll still face the problem of flnding 
mainstream business applications that 
are specifically designed for OS/2. 
Fortunately, all your 16-bit DOS and 
Windows apps will run without prob- 
lems. 

THE NEW VERSION OF WINDOWS NT 

still looks like Windows; long-time 
Windows users may, in fact, be glad 
that it doesn't have the new Windows 
95 interface. NT's powerful security, 
networking, remote access, and multi- 
processing features demand high-end 
hardware. Don't even think about 



using it unless you have a 66-MHz 486 
and 16MB RAM. 

IN BENCHHARK TESTING, neither 

OS/2 Warp nor Windows NT 3.5 could 
outpace good old Windows for Work- 
groups when it comes to running 
today's typical 16-bit applications. 
Most of their performance advantages 
are seen in high-end multitprocessing 
and multitasking. Windows NT also 
has symmetric multiprocessing talents 
that let you use dual-processor systems 
to speed up calculation-intensive 
work. 
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aware that there is still a lack of OS/2- 
specilic business applicaliiins. You may 
have to use OS/2 Warp's bundled pro- 
ductivity apps. which are useful but not 
state of the art. One feature you're sure 
to find useful: OS/2 Warp's excellent 
support for DOS games. 

Windows NT Workstation. Version 
3.5, is a very attractive alternative for 
Windows power u.sers with high-end sys- 
tems (at least a 66-MHz 4S6 with 16MB 
RA.M). it has crash protection for l6-bii 
apps. full OLE support for 32-bit apps. 
strong multiprocessing and multitasking 
talents, and the familiar Windows inter- 
face rather than the Windows 95 inter- 
face: it's also optimized for processor-in- 
tensive 32-bit applications. Windows NT 
3.5 also includes OpenCiL. a 3-D graph- 
desktop, or is Windows for Workgroups 
enough? Should you wait for Windows 
95? Important features are spread across 
Windows NT 3.5 and Windows 95. For 
example, Windows 95 will fully imple- 
ment Plug and Play, but Plug and Play 
won't be in Windows NT until the next 
release, which has no timetable yet. On 
the other hand, full support for 
the OpenGL 3-D graphics li- 
brary is in Windows NT 3.5 
now, but it won't be supported 
in Windows 95 until that envi- 
ronment's second release, and 
no one knows when that will 
be. Windows NT Workstation 
also has the powerful ability to 
run DOS and 16-bit Windows 
apps in their own memory 
spaces. 

According to Microsoft, 
making a choice should be easy. 
There are two scenarios. In one. 
you have a 386- or 486-based 
system with 8MB of RAM and 
you mainly use mainstream 
business applications. In this 
scenario, you should be using 
Windows for Workgroups now, 
and Windows 95 when it's released. 

In the other scenario, you're a scientist 
or an engineer, you use processor-inten- 
sive applications to do statistical or data 
analysis, you need a high level of security 
and crash protection, and you run at least 
a 486 with 12MB RAM, though it would 



ics programming interface based on a 
Silicon Graphics spec that lets de\ elop- 
ers create apps that incorporate sophis- 
ticated 3-D graphics. 

Keep in mind that when Windows 95 
is available, the two environments will 
overlap in some areas. In fact, those who 
suggest that Windows 95 is a Trt)jan 
horse for Windows NT may not be so far 
off. The crystal-clear demarcation be- 
tween Windows 95 and Windows NT is 
that Windows NT 3.5 won't support 
DOS TSRs or 16-bit device drivers, so 
don't switch now if you depend on them. 
If there's any one overall conclusion to 
draw about operating systems for 1995 
and beyond, it's this: Memory matters. 
The more you have, the better off you'll 
be, no matter which OS you use. 

be better if you had 16MB or 32MB. You 
need Windows NT. 

Suppose, though, that you're running 
mostly business apps but you'd like extra 
security and better crash protection, and 
your PC is a 66-MHz 486 with 16MB 
RAM. Which operating system do you 
choose in this case? 
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OS/2 Warp, Version 3, features entirely new Interactive tutorials and 
lieip. You can practice new sliiiis or have tlie OS simply do tiie tasic 
you're trying to iearn. 



tions as well as Windows 95 will (though 
not very well in the 4MB of RAM that 
IBM claims it can work in). But OS/2 
Warp is a 32-bit operating system with en- 
hanced crash protection (as in Windows 
NT 3.5), and it uses an object model simi- 
lar to what Microsoft promises in future 
versions of Windows NT. With a powerful 
suite of applications — word processor, 
spreadsheet, and communications — bun- 
dled with OS/2 Warp, OS/2 Warp has 
been positioned by IBM as a better value 
than Windows 95 or Windows NT, 
Whether or not it is better depends on 
whether or not you find the BonusPak of 
applets valuable. 

OS/2 WARP: EASY TO INSTALL 

Does OS/2 Warp install easily? Definite- 
ly. The OS does a remarkable job of auto- 
matically identifying your system's com- 
ponents (down to your video chip's 
manufacturer) and setting itself up appro- 
priately. We installed OS/2 Warp on sev- 
eral different systems and encountered no 
compatibility problems with hardware de- 
vices. It's still difficult and needlessly 
complex to change system settings, how- 
ever. We tried changing a graphics card in 
one test system and barely suc- 
ceeded. Changing such system 
hardware requires what OS/2 
Warp calls a Selective Install, 
and the process, beginning with 
the name, was anything but in- 
tuitive. 

You should also know that if 
you're installing OS/2 Warp 
over Windows or Windows for 
Workgroups, you'll need your 
original Windows disks. Don't 
attempt to install the version of 
OS/2 Warp that installs over 
your existing Windows unless 
you have those disks. You 
won't succeed. 



LlJJL 



LEAVING WINDOWS BEHIND 

And where does OS/2 Warp fit into your 
buying decision? IBM positions it square- 
ly against Windows 95. It's true that OS/2 
Warp will run your DOS applications 
(and games) even better than DOS, and 
will run your favorite Windows applica- 



OS/2 WARP: EASY TO USE 

Is OS/2 Warp easier to use 
^— • than previous versions? Yes. 
For the first time, OS/2 really has be- 
come an end user's operating system. 
Not only is its new dashboard like 
LaunchPad a great way to start programs 
with a single click, but the Desktop is 
easier to customize and more accessible 
even to those who don't want to learn 
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B v Df va/ ami Dan Smith 
One factor that differentiates both 
OS/2 Warp. Version 3, and Windows 
NT Workstation. Version 3.5, from 
the upcoming Windows 95 is their 
ability to run with more than one 
processor using proprietary symmetric 
multiprocessing (SMP) or the new 
Intel Multiprocessor 1.1 specification. 
For this t^'aluation of 32-bit operating 
systems, we were able to test Windows 
NT Workstation 3.5 on an Intergraph 
dual 90-MHz Pentium system with an 
Intel Neptune chip set. We could not. 
however, test OS/2 Warp's SMP ver- 
sion; IBM says the product will ship at 
some point in early 1995. (OS/2 2.1 1. 
multiprocessing is currently available 
on systems sold by ALR. Compaq. 
Tricord, and Wyse.) 

8PEEDIN8 UP TASKS 

In testing, we found that SMP could 
speed up certain tasks by up to 68 
percent, but it's important to note that 
these were calculation-intensive tasks 
in applications like Micrografx Picture 
Publisher, not I/O-intensive tasks as in 
big database applications. When we 
tried I/O-intensive applications, the 
performance gains dropped unless we 

iihoul objects and properties. 

I here are some subtle changes to the 
l<»ok ol the new ()S'2. Many icons now 
pop up and fold out. and it s easier to lell 
which icons are open and in use. These 
are small improvements, hut they make a 
world ol dil tcrciice in usaliility. 

IBM has long maintained that its Sys- 
tem Object Model (SOM) Desktop is 
easier to use than the Hie Manager/Pro- 
gram Manager combination found in 
Windows and Windows N 1 today. De- 
spite the fact that dragging a file icon to a 
printer icon to print is impressive, the nu- 
ances of ()S'2 and SOM remain hard to 
appreciate. 1 hat's \\ h\ OS 2 W arp has i 
greatly improved on-line help system and 
a brand new interactive tutorial. 

riie on-line help system that comes 
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installed a faster 
hard disk. 

To see if SMP 
helped in a multi- 
threading sce- 
nario, we ran the 
Stanford tests 
with an increasing 
number of simul- 
taneous threads. 
We found that 
SMP was a big 
performance 
booster, though it 
tapered off at 16 
threads. 

We also found 
that there is a certain amount of over- 
head incurred while running an SMP 
kernel, so unless the application you 
are running is designed to take advan- 
tage of the multiprocessing capabilities 
of the underlying operating system, the 
application may actually run slower 
when you have two processors. We 
saw this happen when we compared 
running a Microsoft Excel for Win- 
dows NT-based macro on a system 
with one processor against running the 
macro on the same system with two 
processors installed. 

with OS/2 Warp is much better than the 
one that came with OS/2 2.11. The help 
system actually does help, but the help 
system impro\ements pale in compari- 
son with OS/2 Warp's new tutorial. This 
dramatic new tool is more than a tutori- 
al; it s a mini-help system that can lead 
you into the basics and beyond. It not 
only teaches, but even executes requests 
lor you. 

Each help topic — Basics. Applica- 
tions. Objects, ( uslomi/ing — tells you 
how to do something, but then the sys- 
tem goes beycmd leaching. Each topic 



We found, too. that the perfor- 
mance actually dropped with two 
CPUs running. 

A handful of users will benefit 
greatly from the ability of both OS/2 
Warp and Windows NT Workstation 
to use two or more processors on the 
desktop. These users, however, will 
be primarily CAD and high-end 
graphics specialists, at least for now. 
Most other users will find little reason 
to try symmetric multiprocessing, 
except on application servers or SQL 
servers, o 

has a button labeled "Do it." so you can 
take the action you're trying to learn 
about and see how it happens. Besides 
allowing y ou to practice activities while 
viewing the help descriptions, the help 
system reaches out to Windows users by 
translating Windows actions into OS/2 
Warp actions. 

OS/2 also comes with a new software 
utility called PlayAtWill. which, while 
not a complete implementation of Plug 
and Play, does implement Plug and 
Play-style socket services for PCMC IA 
cards. Your PCMCIA card is aulomali- 
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Online 

There's only one way to get the big picture about 
America Online*. Try it. That's why we make it so easy 
We give you the software and let you try it, absolutely 
free. You'll be impressed by everything you can do with 
your computer, a modem, and America Online, and how 
easily you can do it. 

Just Point 
And Click. 

Get advice from 
hardware and software 
developers, experts and 
reviewers — even ask them 
questions directly Download 
any of the thousands of programs from 
our software libraries and use ihem 
ofiline. Monitor your investments and 
the latest news. Read your favorite 
magazines online, including TIME, 
OMNI, and Wired, and interact with 
writers and editors. Save time and money in hundreds of 
different ways, from browsing for gifts in our online 
shopping area or booking your own airline tickets to 
using our great computing suppon forums. 



America 
—Free. 



New Windows To Open 
All The Time. 

America Online offers multi-file downloading, so 
you can select the files you want with the click of a 
button, then do something else while they're 

downloaded for you. When the downloading is 

finished, you'll 
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automatically be 
signed off the service. 
Our e-mail gateway to 
the Internet links you 
to members of other e 
mail and online 
systems for no 
additional cost. And 
new services are being added to America 
Online all the time. When you connect 
to America Online, you connect to the 
electronic community of the 
future— loda)'. 

As Easy To Try As It 
Is To Use. 

If youVe never tried America Online, now's the 
time. If you have in the past, try us 
again — America Online's new 
graphic interface and A 
14-depanment main 
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our service 
easier to use and 
more powerful 
than e\'er! But don't lake our word 
for it. Give us a try and find out what 
you can accomplish when you open a 
few of our windows. 

Complete and mail the card or 
call 1-800-827-6364, 
Preferred Customer # 10144, 
today! 
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PyEMTINO SYSTEMS 

OS/2 Warp & Windows NT 3.5 



► fact F I L I 

IBM OS/2 Warp, Version 3 

List price: SI 29. 'tuilpack ' edition lor useis without 
Windows. $199 Estimated street price. S79, 'full- 
pack' edition. $129 Requiras: 4MB RAM. 40MB 
hard disk space In thoit The new multitasking, 
multiprocessing OS/2 can run in 4MB RAM Ithough 
you'll want more memor> for better performance), has 
a friendlier. ob|ect-oriented interface, and comes 
bundled with a suite of applications including stong 
communications tools and excellent direct Internet 
access, virtual whiteboard-like conference tools, and 
multimedia viewers Its performance, while slower 
than that of Windows for Workgroups, matches that 
of Windows NT Workstation. Versior) 35, in many 
tests 

IBMCorp., OldOrcfardRd.Anmnk. NY 10504 800- 
342-6672: fax. 800-426-4329 
448 on raadH nmict on) 



cally installed and configured as soon as 
it's inserted, whether it's a modem, 
memory, or I/O device. 

08/2 WARP: 800D VALUE? 

Is OS/2 Warp a better value than previous 
versions of OS/2? Perhaps. In the includ- 
ed BonusPak. IBM bundles applications 
that take advantage of the OS/2 Warp's 
object model while addressing users' con- 
cerns about the lack of native OS/2-based 
applications. Most impressively, the 
BonusPak includes excellent Internet ac- 
cess tools. 

Among the included apps are Hyper- 
Access Lite for general communications: 
the CompuServe Information Manager 
(CIM) for OS/2 that makes access to 
CompuServe easy: and Fax- 
Works for OS/2 for all your 
faxing needs. You get Person 
to Person for OS/2, a real-time 
desktop conferencing applica- 
tion: Mulitmedia Viewer, 
which lets you display thumb- 
nails of multimedia data ob- 
jects instead of less descriptive 
file names: and Ultimedia 
Video IN for OS/2, which gives 
you what IBM calls WIN/TV. 
the ability to view TV signals 
on-screen (assuming you have 
the hardware to provide such 
signals). 

You also get IBM Works, 
an integrated package with a 
word processor, spreadsheet, 
database, charting package. 



►summary of features 

OS/2 Warp and Windows NT Workstation 
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report writer, and personal information 
manager. Works is SOM-enabled to 
show off what an application that is 
tightly integrated with the Workplace 
Shell can be like (drag a document to the 
fax icon, for example, and it faxes auto- 
matically). But while IBM Works may 
be a good demonstration of native OS/2 
apps in action, it's not a particularly 
good example of an integrated applica- 
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OS/2 Warp's BonusPak Includas IBM Works, aa Intotratod buadlo of 

objoct-orlented applications— Including a word procossor and spread 
sheet— that have interesting drag-and-drop capabilities. 



tion, and its components are far from 
state of the art. 

Much more compelling is the Inter- 
net bundle: it's a little suite unto itself. 
You get TCP/IP and the utilities to con- 
nect asynchronously using SLIP/PPP, 
basic FTP and Telnet programs: Ulti- 
mail/2 Lite: a Usenet news reader: a go- 
pher client: and a World-Wide Web 
browser. To top it off. IBM includes a 
connection utility so you can 
get connected to the Internet 
with a few mouse clicks. By de- 
fault, you get connected to the 
IBM Global Network, an 
IBM-associated Internet pro- 
vider which may not be the 
cheapest way to gain access, 
but this Internet bundle is as 
easy to use as any Internet 
package we've seen. And it can 
be configured to connect via 
the Internet service provider 
of your choice. 

The version of IBM's Web- 
Explorer that ships with OS/2 
Warp is prerelease software, 
but a program that comes with 
Warp — run by clicking on the 
icon "Retrieve Software Up- 
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with no track 
record... 



L 







The value of a great open- system server. 

We've built dependable ser\-ers for more than 12 y^xtw^rT^^ server technologies that help you get the most 



years, and we back what we build with a 3-year 
warrant>' and 1 year of on-site service. High 
perfomiance, multiprocessor AcerAltos ser\-ers 
are manufactured in ISO-9000 certified facili- 
ties for maximum qualit\' assurance. They're 
designed and built as servers from the ground 
up, not just "souped up" PCs. AcerAltos pioneered 




out of high-end UNIX" applications. And 
their open-systems design supports Novell ' 
NetWare," Windows NT,'" Banyan' Vines* 
and .Mtos SCO - UNIX, so you can defuse 
departmental OS wars. Arm \'our firm 
with AcerAltos. Their performance snuffs 
out the competition. 
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Performance Tests: OS/2 Warp & Windows NT 3.5 



Pay attention to these test results if you're planning to take some of your 
1 6-blt applications with you as you migrate to a 32-bit operating system. Our 
testing showed that you should expect to sacrifice some performance in such 
a move, though the size of the performance hit may differ. We didn't see as 
dramatic a performance range on our Microsoft Word for Windows test as 
we did on our Microsoft Excel test. Testing also showed that the more 
memory you add, the better the 32-bit operating systems perform. 

For testing operating systems, we run 1 6-bit application macros in 
Microsoft Word for Windows 6.0 and Microsoft Excel 5.0. We launch Word 



and Excel from the Microsoft Office Manager (MOM) toolbar. 

For the Microsoft Word for Windows test, we use the search-and- 
replace, spell-checking, and column-formatting tools, and we change fonts 
within in a Word document. We also import a WordPerfect document, as well 
as a WordPerfect graphical file. We print both documents to a file using an 
HP LaserJet III printer. 

For the Microsoft Excel test, we move, copy, paste, and average cell 
values. We also generate line, 3-D bar, and pie charts, and we print a 34- 
page and a 50-page spreadsheet to a file using an HP LaserJet III printer. 
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Microsoft Windows NT 3.1 and Windows NT 
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Microsoft Windows NT 3.1 and Windows NT 
Woilcstation 3.5 cannot run wjth less than 
IZMB of RAM. 

Windows NT 3.1 failed to complete this lest 
with 16MB or 32MB, and OS/2 2.11 failed to 
complete the test with 4MB of RAM. 
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dates" — will download the final version of 
WebExpiorcr. which will be available late 
in 1994. 

WINDOWS NT: CONNECTED AND SECURE 

Is Windows NT 3.5 better for networking 
than its predecessor? Yes. When Microsoft 
launched Windows NT 3.1 last year, it 
claimed a NetWare requester soon would 
be released by Novell. As days stretched 
into months. Microsoft rushed to write its 
own requester, which it eventually sup- 
plied to all NT users who needed it. Fortu- 
nately. Windows NT 3.5 comes with con- 
nectivity options to spare, all in the box. 

New in Windows NT 3.5 is Microsoft 
Client Service for NetWare, a Microsoft 
product from the ground up. Through it, 
Windows NT 3.5 users can access Net- 
Ware file and print services and applica- 
tion servers. Included are the new Mi- 
crosoft IPX protocol and SPX II, which 
includes impressive multiple-network 
support. 

In addition you'll find a new and im- 
proved TCP/IP stack that provides auto- 
matic configuration and name resolution 
capabilities, and NetBEUI support using 
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the Point-to-Point Protocol. Also built into 
the improved Remote Access Services is 
support for SLIP/PPP so that the OS can 
be used to achieve a full Internet connec- 
tion. The Internet support in Windows NT 
3.5 is not as complete as that of OS/2 Warp, 
nor is it as easy to use, but several large 
help files are includ- 
ed on the topic 
"Connecting to the 
Internet." Using 
Windows NT 3.5. we 
were up and running 
on the Internet in a 
few minutes. 

Windows NT 3.1 
was already the most 
secure desktop run- 
ning on an .v86 ma- 
chine, but Windows 
NT 3.5 has improved 
security further still. 
A new feature has 
been added that lets 
you lock out an ac- 
count after a speci- 
fied number of un- 
successful log-on 



attempts. That's the kind of high-end fea- 
ture that destines Windows NT 3.5 for mis- 
sion-critical work. 

WINDOWS NT: BETTER APPLICATION SUPPORT 

Has Windows NT enhanced its applica- 
tions support? Yes. Windows NT 3.5 now 
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The OS/2 Warp BonusPak also has a great'set of communications tools, 
including CIM for GS/2, HyperACCESS Lite for OS/2, and IBM's own 
Mosaic-style Web browser for easy internet access. OS/2 Warp lets you 
multitask communications sessions, too. 
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TCP/IP Applications 
For Windows^ 

Network Your PC To The 
World With Chameleon. 






BEST VALUE. 

Chameleon is a TCP/IP Windows 
software suite ttiat offers more 
applications ttian any other 
product. It provides you with a 
comprehensive Windows solution 
for TCP/IP networking. 

SEVEN INTEGRATED 
SOLUTION SUITES. 

Chameleon includes seven 
integrated solutions suites: terminal 
emulation, e-mail, file and printer 
sharing, remote access network 
utilities, administration tools and an 
easy point-and-click interface into 
the Internet. 

SEAMLESS ACCESS 
TO OTHER HOST 
SYSTEMS. 

Chameleon includes more 



applications that allow you to access 
information on Unix networks, 
mainframes, minicomputers, 
PC-based LANs and WANs, and 
the Internet. 

HOME, OFFICE AND 
REMOTE INTERNET 
ACCESS. 

Take the hassle out of navigating 
the Internet with Chameleon's 
easy-to-use Windows interface. 
Access Internet resources anytime, 
anywhere. Search gopher space, 
read and post to news groups, 
download shareware, multi-media 
files and documents all with the click 
of a button. 

NetManage Chameleon includes 
WinSock TCP/IP and is 100% DLL. 
Chameleon requires only 6KB memory 
and installs in just 5 minutes. 



NetWare MOOSOTh 
T»ted<«| WINDOWS- 
APP™«<J COMROTHf. 



APPLICATIONS 
INCLUDED: 

Terminal Emulation 

Telnet: VT100.VT200, TVI, 
TN3270, TN5250, Visual 
Script Editor and Player 
File Transfer and Printer Sharing 
FTP Client and Server 
TRP 
LPR/LPD 
NFS 
Electronic Mail 

SMTP Mail with Mime 
Phone Tag 
Windows interface to IBM 
PROFS mail 
Internet Access 
Gopher 
Newsreader 
Whols 
Network Utilities 
Ping 
Finger 

DNS Client and Server 
Networking Tools 
TCP/IP Stack 
Diagnostic Center/Trace 
Agent 
Custom 
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Performanee Tests: OS/2 Warp & Windows NT 3.5 



OLE 2.0 test results will be important to you if you're concerned with interap- 
plication communication, an Increasingly essential part of computing that 
involves sharing toolsets, such as spelling and charting modules. Our testing 
indicated that OS/2 Warp 3 was a better OLE 2.0 performer than Windows 
NT Workstation 3.5. though it was slightly slower than Windows itself. 
Testing also showed that the more memory we added, the better both OS/2 
Warp and Windows NT Workstation performed. 

The OLE 2.0 test suite consists of three applications: Borland Paradox 
5.0, Microsoft Excel 5.0, and Microsoft Word for Windows 6.0. We click on 
OLE objects (WordArt, an Excel chart, and a Paradox table) to get the toolset 
of the applications that created them and edit the objects. We first bring up a 
document in Word that contains OLE 2.0 objects and edit the WordArt object, 
launch Excel from the Word toolbar, open an Excel chart, and drag and drop it 
into Word. We then use the Excel table toolbar in Word to embed a 4- by 4- 
cell Excel spreadsheet for in-place editing. Then we click on the embedded 
Paradox table object and use the filter tools. 



OLE 2.0 
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Microsoft Windows NT 3.1 and Windows NT 

Woffcstation 3.5 cannot run with less than 

12MB of RAM. 




MicroMft I 
Window* NT 

3,1 

Mlcnwoft 
Windows NT 
Worfcstatkm 3.8 



32MB 



includes the OpenGL graphics API for 
high-end graphics. It has better crash pro- 
tection for 16-bit Windows applications 
and lets you run them either in separate 
virtual device machines ( VDMs) or in one 
VDM, as in Windows NT 3.1. The envi- 
ronment has complete 32-/16-bit OLE 2.0 
support, too. 

The inclusion of OpenGL will not 
lead to visible improvements immedi- 
ately, but in the long run you'll see the 
difference. OpenGL will make anima- 
tion and 3-D graphics — now found only 
on the high-end workstations — possible 
on PCs. With Windows NT 3.5. develop- 
ers can deliver such graphics to price- 
conscious end users. Moreover, the 
graphics will look the way they should as 
long as you use a graphics card that Win- 
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Nrh^ork Bindings 
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NwBIOS IrUBface > NWU* NetBIOS > MVIjt* IFWSPX C««p«*le Tianjpol 
NMBIOS Inirtace > WINS aM(T CP/IP) ■> IBM Tokan Rng Adwlei Dnva > p | IBM IdUr Ri 
NetBIOS Ineitaca > NetBEUI Pidocd -> IBM Token Rng AdwleiDiivX ') PI IBM lokviRngi 
NWLt*. IPX/Sn< Conpeltto Tienspoil > IBM Token Rng Adwlei Dinei > PjlBM Token Rrg 
tMlrk NetBIOS • NWUk tPX/SPX CcmtUe Trampoil -> IBM Token Rng AtJwiet Dnvei 
NWLnk SPX PiMocol ■> NWU* IPX/SPX CooyjIMe Ti«^ipon -> IBM Token RngAiiylet Di 



Faster and better networking tools right in the box, inciuding a new 
IPX/SPX and new TCP/IP stacks, are a highlight of Windows NT 
Workstation 3.5. 

232 PC MA<iA/.INi; DKOFMBKRZO. 



dows NT 3.5 supports. 

Of course, what really matters is 
whether software developers are design- 
ing 32-bit productivity applications for 
Windows NT. Where, for example, is Mi- 
crosoft Office for Windows NT? The 
good news is that Windows NT-specific 
versions of Microsoft Excel 5.0 and Mi- 
crosoft Word 6.0 were on the verge of 
being released at press time and the late 
prerelease versions we examined were 
full and successful implementations of 
those popular apps. 

PERFORMANCE TESTING 

We tested the operating systems on two 
different system setups. We ran the 
Stanford test suite and our OLE 2.0 test 
suite 33-MHz 486DX Compaq machines 
with QVision 
graphics cards and 
340MB hard disks. 
We ran the applica- 
tion macros and 
WinBench tests on 
60-MHz Pentium 
systems with Dia- 
mond Stealth 64 
graphics accelera- 
tors and 420MB 
hard disks. As we 
tested different 
memory configura- 
tions, we used 
cache and swap file 
settings that the 
vendors recom- 
mended for opti- 
mal performance. 
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Overall, the tests proved the obvious: 
Windows for Workgroups is faster than 
either of the 32-bit operating systems 
when it comes to running Windows ap- 
plications. Windows NT 3.5 was a top 
performer on tests involving worksta- 
tion-style tasks, and on most tests, OS/2 
Warp fell somewhere in between Win- 
dows and Windows NT 3.5. 

Interestingly, OS/2 2.1 1 was faster than 
OS/2 Warp almost across the board, de- 
spite the fact that when we used OS/2 
Warp it seemed faster than OS/2 2.1L 
IBM says that OS/2 Warp was, in fact, de- 
signed to respond to user input faster than 
OS/2 2. II, and therefore it seems "snappi- 
er" when you use it. 

16-BIT APR PERFORMANCE 

To test OS/2 Warp and Windows NT 3.5. 
we started with 16-bit Windows applica- 
tions performance. 

Normally. PC Labs' tests of choice in 
this scenario are Winstone 95. our appli- 
cation-based system performance tests. 
Unfortunately, Winstone 95 won't run 
under OS/2 Warp because OS/2 doesn't 
support some necessary Windows API 
calls. So instead, we developed applica- 
tion scripts that launched and ran two 
popular business apps and had them per- 
form tasks similar to the tasks in Win- 
stone 95. 

The results were hardly surprising. 
Windows for Workgroups 3.11 was con- 
sistently the fastest, OS/2 Warp was next 
(though far behind Windows), and Win- 
dows NT 3.5 was slightly slower than OS/2 
Warp. Windows NT 3.5 did. however, 



Remote Control Software. 
Rated *1 . Over and Over 
and Over. . . 
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The 45-page rexnew for Software Digest covered all the bases. It was 
the most extensive review ever done on remote control software. In the 
end, the experts called ReachOut Remote Control simply "the best 
program in the... evaluation." It outscored the competition in not one, 
not two or three, but in seven categories. In its report for Software 
Digest's June '94 issue. National Software Testing Laboratories wrote: 

NSTL recommends ReachOut Remote Control for its excellence in 
almost every category. No other program matches its number 
of features or ease of use, and it is the unanimous choice for best program 
in the testers' general usability evaluation. 

The recommendation confirms the findings of exhaustive corporate 
evaluations. And it parallels assessments by such leading publications 
as Byte, LAN Magazine, PC User, Network Computing, Government 
Computer News and InfoWorld. 

But why not judge for yourself? We will be happy to send you more 
information on the NSTL report. Better yet, take advantage of our 60- 
day money-back 
guarantee and order 
your copy of 
ReachOut today. Call 
1-800-677-6232 for 
your nearest dealer 
location. 

Before you know 
it, you'll be using 
ReachOut. Over and 
over and over... 



THE MOST COMPREHENSIVE REVlEWl 
OF REMOTE CONTROL SOFTWARE 1 
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Reachout 
Remote Control 


★ ★★ 


7.5 Close-Up 


★ ★★ 
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This holiday season, take advantage of die buying power of America's 

largest computer superstore-backed by the strength of 80 stores 
nationwide, to shop for everybody's computer wish list! Nobody offers a 
bigger selection or more name brands than CompUSA Direct^.And we 
pass that buying power along to you , with guaranteed low prices on 
everything we sellf You won't get all this from any other direct company 
So make the right call, to 1-800-CompUSA. 
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Cord SCSI 2 #259592 W.W 

Ooshboord 2.0 #166452 51.99 

Direct Access I . O/Win #272112 74.99 

Disney Screen Sover #206714 31.99 

long file Homes #354393 31.99 

MorOisk 1.0 Wn/DOS #267273 54.99 

MS Win/Wrkgcps 3.1 lAdd On #738763 . . 49.99 

Norton Antivirus 3.0 #274501 99.99 

Norton Desktop 3.0 #737373 134.99 

Simpson's Screen Sover #502352 29.99 

Speedtods 2.0 #376891 21.99 

Spin Wiracd #573980 49.99 

Stocker 4 0 Win/DOS #285004 97.99 

StorTrek Screen Sover #162745 31.99 

UninstoBer 2.0 #251743 39.99 

Viruscon For Wmdows 1.5 #783854 94.99 

Voice Assist #534764 64.99 

Wi™iele)e»4»5592 J9.99 



Order 24 
Hours a Day 
Everyday 



Orderiiii; is fust and easy! 



Order 24 hours a day, 7 days a week. 

CompUSA is aluays ready to kike your order... and get it to you 
lis quickly and comvtiieiitly as possible. 

Call for a free catalog. 

To pUice an order or for a free catalog listing over 5000 
computer products call I HOO-COMP USA. 

Standard Delivery. 

For a mUimuit fee. we 'll ship your order anyuAxre in the worid 
uithin 5 to 7 uvrking days.* 

Next- day Delivery. 

We'll be happy to ship your order for deltivry by' the following 
day (except SuruiaysJ. Additional Mi ery charges apply. 

Holiday Delivery. 

Orders must be placed by 'Tuesday, December 20. to be 
Mireretl by Saturday, becember 24. Merchandise may be 
picked up until 5 pm on Saturday. December 24. 

Fax orders welcome! 

You can fax your order anytime! Fax I-800-FAX-2212. 

Government Hotline 1-800-468-4682 
International Orders: 1-214-888-5770 
International Fax: 1-214-888-5760 
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Benehmark Tests: OS/2 Warp & Windows NT 3.5 



Because the tests that tnake up WinBench 95 are tHsed on profiles of an 
extensive mix of Windows applications, the scores they generate offer a 
tjfoad sense of how 16-bit applications will perform under OS/2 Warp 3 and 
Windows NT Workstation 3.5. They're also slightly more granular than our 
application-macro tests in that they focus on graphics and disk activity. 
Results on our Graphics Winf^ark 95 tests, which proved not to be sensitive 
to changes in memory, showed OS/2 Warp 3 and Windows NT Wori<station 
3.5 perform atwut the same. Disk WinMark 95 scores improved as we added 
more memory, and Wndows NT Workstation perfomied better than both 
tested versions of OS/2 — and almost as well as Windowfs for Workgroups 
3.1 1 . Windov« NT has always had a very good disk cache, and Windows NT 
Workstation 3.5 is no exception. 



GRAPHICS WINMARK 95 



OMWwf 3 

MtevoMll Wisriowt tor WM^fn^s S.t1 
MkntMll Window! NT 3.1 

• MTHMriaMtanU 

WORST BEST 




Graphics WinMaric 95 and Disk WinMark 95 operations are based on 
extensive profiling of 13 of the leading Windows applications. The test scores 
reflect the types of graphics calls and disk operations made by these 
applications. 



DISK WINMARK 95 




OS/2 Ware 3 . 



0 

4MB 



Microsoft Windows NT 3.1 and Windows NT 
Workstation 3.5 cannot run with less than 
12MB Of RAM. 



8MB 



1 2MB 



16MB 



WORST 
32ME 



catch up as we added more memory. 

The conclusion is that you really need 
16MB of RAM to run NT. Windows for 
Workgroups peaks at 8MB, but if you 
need or want the features of a 32-bit OS 
and have 8MB of RAM, don't consider 
anything but OS/2 Warp. 

OLE 2.0 PERFORMANCE 

To lest the operating systems for cross- 
application communications, we took a 
look at OLE 2.0 performance. Since 
OLE is notoriously hungry for system 
resources, we knew it would be a tough 
test, and we constructed our OLE test 




Windows NT Workstation 3.5 makes it simple to assign network group 
membership. Setting up peer-to-peer networks Is relatively straigiit- 
forward. It's a feature OS/2 Warp doesn't liava. 



suite to push the limits. 

We tested OS/2 Warp and Windows 
for Workgroups with 4MB RAM. The 
surprise was that only OS/2 could com- 
plete the tests with that little memory. 
Though performance was slow, both OS/2 
2. 1 1 and OS/2 Warp struggled through to 
conclusion. We tested all of the OSs with 
8MB RAM, even though we know Mi- 
crosoft says 8MB is insufficient to run NT. 
Nevertheless, Windows NT 3.5 was able 
to complete the test. 

Most of the OLE test results were un- 
surprising. Windows for Workgroups 
was fastest by a considerable margin. 

OS/2 Warp came in 
second, and Win- 
dows NT 3.5 was 
third. OS/2 2.11 was 
slightly faster than 
OS/2 Warp because 
we tested OS/2 2.11 
using the WIN- 
OS/2 in OS/2 Warp 
installed over Win- 
dows for Work- 
groups. Our earlier 
memory tests 
showed IBM's 
WIN-OS/2 imple- 
mentation to be 
faster than OS/2 for 
Windows. 

All the environ- 
ments got faster as 



we added memory. With 32MB RAM, 
both OS/2 Warp and Windows NT 3.5 
performed about the same — both well be- 
hind Windows for Workgroups. 

SPEED SURPRISES 

Some of the results from WinBench test- 
ing were surprising. On the Disk tests, 
Windows NT 3.5 performed almost as 
well as Windows for Workgroups. This 
was the only time when either OS/2 
Warp or Windows for Workgroups were 
close in performance to Windows itself. 
And while OS/2 Warp trailed the pack 
on the Disk scores, OS/2 bested Win- 
dows NT 3.5 on our Graphics tests. 
There was little variation on the Graph- 
ics tests when more memory was added. 

WinBench testing showed that both 
Windows NT 3.5 and OS/2 Warp have 
narrowed the performance gap with Win- 
dows for Workgroups. That's good news 
if you want to move up to one of the new 
operating systems and bring your 16-bit 
Windows apps with you. 

MULTITASKINe PERFORMANCE 

We compared the multitasking capabili- 
ties of OS/2 Warp and Windows NT 3.5 
using operating system-specific versions 
of the Stanford test suite, a set of small, 
numerically oriented, CPU-intensive ap- 
plications that illustrate how well the OS 
handles multitasking. 

The results highlighted the high-end 
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Netwoik utilities-vital but set aside lOHC DOS 6 utilities-handy, but aix)utl20K Multimedia— fun, but can you spare 5&m? Internet utilities-where will you get UOK? 

If you don't have QEMM 75, 
what else have you sacrificed? 




Sooner or latec as you push the limits of your PC's capabilities you will 
run into a wall. Memory limits. Drivers that won't load. Crashes. "Out 
of Memory" messages. And you'll run into this wall 
whether you have one megabyte in your PC or 16. 

^^^ItwyI ^^^^'^ millions of people; from PC gurus to 
* novice users run QEMM" . It fixes memory problems 
and keeps your PC performing at its best. 

Introducing QEMM 7.5 It Mokes Room for Al the Good Stuff 

Our newest QEMM takes into account the greater demands you're 
putting on 'conventional' memory today: device drivers^ sound cards 
disk compnessioa caches> network utilities CD ROM drivers etc. Not 
to mention all the stuff you want for tomorrow, like the drivers you'll 
need for Internet utilities It finds room for all those things so you don't 

have to sacrifice capabilities you want— 

now or in die future. 

MemMakei; the memory utility 
that comes with DOS 6 does an OK 
job of delivering additional memory, 
but it just hasn't kept up with demand- 
ing users. 

Say you wanted to run a mousey 
sound card, SmartDrive; your DOS 6 
and Novell utilities and your Microsoft Bookshelf '94 CD ROM. You 
couldn't with MeniMaker. Not unless you were willing to manually 



Hot new leotires 

I Windows insUllable 
I Faster 32-bit memorv* model 
I PCMCIA support 
1 5/ea/rfiStodf)-saves8-32K 
I QuickBout saves time 
I Optimize /Restorelets you 
revert to recent settings 



'tune' it. And then you mig^t end up with 490K or so to use. But 
QEMM 75 routinely returns 634K of conventional memory. And w^ien 
you consider as little as one 'K' of memory makes the difference 
between a program loading or not, you can see where an additional 
140K or so could be vital. 

A side benefit of running QEMM is tfiat witfi memory 'elbow 
room' you gpt more reliability— fewer crashes and hangs. And some 
programs (especially games) run faster and smoother 

When you run DOS programs in Windows QEMM 75 will pro- 
vide benefits for those programs too 
Many productivity programs won't 
even run without it unless you sacri- 
fice drivers and other goodies. 

QEMM 75 comes with a new ver- 
sion of our award-winning memory 

utility Manifest which reports details ournew Manifest memay 
you can't find out any other way— like aiulyzernowninsin Windom. 
how Windows and the programs run- Ami its still bee vnth QEMM. 
ning under it are using memory or what software is asing your IRQs. 

There are dozens of new features and improvements to our new 
QEMM, making it even faster and safer Find out for yourself Visit 
your favorite software dealer or call (800) 571-4860 for a free brochure. 

Stop making sacrifices Get QEMM 75— the safest, most powerful 
memory manager for Windows DOS and games. 
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Quarterdeck, 150 Pico Boulevard, Santa Monica, CA 90405 (800) 5714860 Fax (310) 314-4219 

Quarterdeck Intemafional Ltd, B.l.M. House, Crofton Terrace, Dun Laoghaire Ca Dublia Ireland Tel. (353) (1) 284-1444 Fax: (353) (1) 284-4380 
Registered U.S. users of earlier versions of QEMM may purchase upgrades from dealers or direct from Quarterdeck for $29.95 plas $5 shipping & handling. Call (800) 3544757. 
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m Performance Tests: OS/2 Warp & Windows NT 3.5 



Our Stanford tests measure the high end of performance for both OS/2 Warp 3 
and Windows NT Workstation 3.5. They use only CPU-intensive calculations — 
the kind found in graphics applications such as CAD programs — and multi- 
threading, which gives simultaneously running applications a more responsive 
feel. It's no surprise that Windows NT Workstation 3.5 excelled on these tests. 
Though we ran these tests with multiple memory configurations, the results 
were the same at both 16MB and 32MB of RAM. We report results at 16MB 
The Stanford tests measure each system s multithreading ability. We 
run each routine as a single process and then as 2, 4. 8, and 16 concurrent 
processes. These processes each consist of a series of algorithmic tasks. Fast 
Fourier Transformation, Floating-Point Matrix Multiply, and Mandel are used 
for floating-point operations. Integer operations include Bubble, which 
performs a standard bubble-sort algorithm using two nested loops; IntMM, 
which performs a matrix multiply on integer arrays; and Puzzle, a compute- 
bound algorithm that employs many nested loops. We also add the Queens, 
Quick. Towers, and Tree algorithms to form a series of recursive tests. 



STANFORD TESTS' 
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functionality of Windows NT 3.5. One 
thread executed about as fast under Win- 
dows NT 3.5 as under OS/2 Warp, but 16 
threads executed twice as fast under Win- 
dows NT 3.5 whether we were testing 
with 16MB or 32MB RAM. 

If high performance multitasking is 
what you need and you have applications 
that take advantage of it, then Windows 



Smart, Simple 
Printer Sharing 



■ Connects from 3 to 32 
(omputers and printers 

■ OOS/Vfindows compolible 

I High speed and error free 
even oil 200' 

I No software changes required 

■ Simple inslallation. Just plug 
SmartPrint modules Into your 
computet and printer porallel 
ports and snop in the supplied 
wires. Thot's it! 

Questions? 
(oil us ot 1-800-368-7737 

IO<in»lellS..(oinda90f 94SM0OI 
01 for Instant info by fax call 24 hrs 
1 800 373 3600 ond ask for #101 2 
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Fr'mler Shoring Hetwotk 

Older liom any compulei dealer Distributed 
to deoleis by Ingram Micro and Tech Ooto 
Mode in USA by Diesselhous 
GSA Scheduled • 3 yeoi warranty 
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NT 3.5 seems the clear choice. Keep in 
mind, though, that OS/2 Warp runs these 
tests, including the full 16-thread multi- 
tasking tests, with 8MB RAM. 

WHAT TO DO 

If you have the resources — no less than 
a 66-MHz 486 system with 16MB 
RAM— then Windows NT 3.5 is the 
Windows to buy 
today. It's secure 
and has crash pro- 
tection and the 
Windows interface 
you know and are 
comfortable with. 
You can use your 
16-bit Windows 
apps, or upgrade to 
the 32-bit version 
of Microsoft Of- 
fice. Either way, 
you can be very 
productive. One 
caveat: You can't 
run DOS TSRs or 
16-bit device dri- 
vers under NT, so 
if you have some 
that you depend 
on, you're stuck 
with Windows for 
Workgroups — at 
least for the time 
being. 

One disappoint- 
ment with Windows 
NT 3.5 is its lack of 
Plug and Play sup- 
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port. Though we are promised support in 
the next release, it may seem a long time 
away for those holding PCMCIA 
modems and network cards today. Hard- 
ware vendors may write their own drivers, 
of course, and by all accounts the socket 
support is very good; but there is only one 
PCMCIA driver in the box as Windows 
NT 3.5 ships today. 

If you don't have the hardware to 
handle Windows NT 3.5 and you want 
32-bit performance and crash protection, 
then OS/2 Warp is your only choice right 
now and it's a good choice. You'll have 
to learn a slightly different way of deal- 
ing with your desktop, but you won't 
have to leave your 16-bit apps behind. 
OS/2 Warp's biggest problem is the same 
one that has haunted all previous ver- 
sions: a lack of mainstream business ap- 
plications. □ 



►fact file 

Microsoft Windows NT 
Workstation, Version 3.5 

List price: S31 9 Requires: 16MB HAM. SOMB hard 
disk space. In short: The new desktop version of 
Windows NT tias better built-in networking features, 
including a new TCP/IP stack and strong peer-to-peer 
networking. OpenGL support for 3d graphics; renoote 
access tools: and symmetric multiprocessing power 
that demands high-end hardware. It has crash protec- 
tion for 1 6-bit apps and full 1 6- and 32-bit OLE 2.0 
support. The interface remains Windows-like; it 
doesn't include the upcoming interface featurec) in 
Windows 95 

Microsoft Corp . Or}e Microsoft Way, Redmond, WA 
m52: 800-426-9400, 206-882-8080. fax, 206-936- 
7329. 

4n on reader sennce card 
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^NETWORK OPERATING SYSTEMS 

NOS: The Next Generation 

With the new versions of Microsoft 
Windows NT Server and OS/2 LAN 
Server promising better usability and 
more functionality than ever, is NetWare 
still right for you? 



By O. Ryan Tabibian 




hree new releases of network 
operating systems — Miero- 
sofl Windows NT Server. Ver- 
sion 3.5. Novell s NetWare 4.02. 
and IBM's OS/2 LAN Server Ad- 
vanced. Version 4.0 — are making 
enterprise networking easier 
than ever before. We found these 
next-generation network operat- 
ing systems (NOSs) to offer sim- 
pler interfaces, easier installation for the 
new user, and — in the ease of NT 
Server — a remarkably effective Net- 
Ware migration path for existing Net- 
Ware users. Indeed, so impressive are 



these products that even NetWare .'^.12 
customers may think twice before 
migrating to NetWare 4.02. 

We tested NT Server and LAN Server 
Advanced against NetWare 4.02 (Net- 
Ware 4. 1 was not available in time for this 
roundup.) We looked at a wide range of 
features, ease of use and of installation, 
and file performance, using NetWare 
y. 1 2 as a reference product for our bench- 
mark tests. 

Our performance testing was so 
exhaustive that Microsoft had to issue a 
patch for NT Server. But interestingly, 
even with the patch aimed at speeding 
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There are 7 
crucial services 
your next network 
stiouid perform. 

(But try telling that 
to IBM and Ukrosoft) 



Now that you're about to spend 
time and money on a next genera- 
tion network, the last thing you 
want is a product that's not all 
there. Unfortunately, that's exactly 
what our competitors are trying to 
sell you. Because while your next 
network will need to perform way 
beyond file and print, those basics 
are all IBM and Microsoft can 
deliver today. And the truth is, 
even those aren't up to NetWare 
standards. 

Network Users, The vote is in. 

IDC Jan-June 1994 Server Network 
Operating Systems Node Shipments* 
NoiW/. 72^ I Banyan: I Microsoft: 7% I 
IBM: Tk I DEC: 3» / Other: 4% 



PROMISES ARE NICE BUT 
THEY CANT RUN A NEXT 
GENERATION NETWORK. 

So what do the other guys deliver? 
Little more than a promise to 
provide you a full service network 
operating system somewhere down 
the road. Or maybe they can point 
you to a third party vendor But 
that's not enough to run the net- 
work you need today. 

You see, while IBM and Microsoft 
are just beginning to offer basic file 
and print services, networking 
requirements have been cruising 
ahead. In fact, networking with 
32-bit NetWare 4 today encompasses 
more than just local workgroups 
and file and print, it's evolved to 
create a distributed network that 
speeds timely information directly 
to the people who need it. At the 
moment they need it most. That 



kind of feat demands a proven 
product, not just a promise. And 
right now Novell's NetWare 4 is 
the only one that can deliver. 

WHY YOU NEED WHAT 
WE'VE GOT: THE 
MAGNIFICENT 7 EXPLAINED 

Networking today means being 
able to hook up with people and 
information anytime, anywhere 
with a single login. Working like 
this requires seven crucial services 
from your network. One must is a 
directory service. No more looking 
for data in all the wrong places. 
Simply log in to the network once 
to get the info you need the moment 
you need it. 

Built-in messaging lets you use 
most of the popular groupware 
packages such as E-mail, calendar- 
ing and others. And because it 
uses the same directory as the 



network operating system, you're 
blessed with a single-point-of - 
administration. 

Multiprotocol routing with 
NetWsire gives you software-based 
routing (no new hassles, no new 
hardware) for connecting your 
network with the rest of the world. 
That way, you get the info you 
need anytime, anywhere, and you 
can collaborate with anyone, 
anywhere. 

Network management with 
NetWare 4 lets you manage your 
entire network from a single-point- 
of-administration. And our graphical 
MS Window's management tools 
reduce repetitive, multistep tasks 
to a simple click of a 
mouse. 

Security with NetWare 4 
allows administrators to 
control access to sensitive 
information within a 
distributed environment. 
In fact, it was designed 
to meet the National 
Computer Security 
Center's Class C2 Network 
Security criteria. 

And last but not least, 
file and print. Only 
NetWare 4 offers data 
migration, suballocation 
and compression so you 
won't have to buy extra 
hardware like the other vendors 
require. Simply put, our file and print 
services beat IBM and Microsoft cold 
on both performance and cost. 

555 DAYS UP, 0 DAYS DOWN: 
ONLY NETWARE 4 IS ROCK 
SOLID TODAY 

Perhaps the nicest thing about 
NetWare 4 is that it doesn't just 
sound good, it works. And there's 
nothing like months of solid 
performance and happy users to 
prove it. Folks tell us NetWare 4 
is a product they can count on 
today as well as tomorrow, that 



it has given them stability and 
performance, and has proven itself 
in business critical applications. 
Quite simply, NetWare 4 is doing 
everything they need it to do. 

NOVELUS SUPPORT 
ENGINEERS OUTNUMBER 

MICROSOFT'S 50 TO 1. 
WHO WOULD YOU RATHER 
CALL FOR HELP? 

Buy NetWare 4 and when you call 
for help you'll get answers, not a 
runaround. Only Novell has over 
47,000 Certified Novell Engineers 
(and 60,000 more in training) 
working with 20,000 Novell 



NEXT GENERATION NETWORK SERVICES 
READY OR NOT? 



NetWare 4. And because you can 
manage NetWare 3 from a NetWare 4 
server you can transition at your 
own pace. Installation and adminis- 
tration are more hassle-free thanks 
to NetWare 4's easy install option 
and the simplification of routine 
tasks to one intuitive step. 



BUT WAIT, THERE'S MORE. HOW 
DOES A 300% RETURN ON 
INVESTMENT AND A FREE 
UPGRADE SOUND? 
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7 Print 
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authorized resellers. Not to mention 
a veritable arsenal of everything 
from technology and solution part- 
ners to systems consultants and 
integrators. The point is, we don't 
sell you the product and disappear. 

NETWARE 4 ISN'T JUST EASY, 
IT'S VIRTUALLY RISK-FREE. 

On top of having the same basic 
architecture we've always had, 
NetWare 4 also features built-in 
migration tools so you can upgrade 
now. Backward compatibility to 
NetWare 3 meams that applications 
written for NetWare 3 run on 



Research shows that approximately 
70% of the cost of a network is 
administering and managing the 
network and its applications. By 
simplifying the administra- 
tive load, NetWare 4 slashes 
the cost of administering 
your network by roughly 
25%. Add this to savings 
garnered by eliminating 
additional hardware expens- 
es and it could equal up to a 
300% return on your invest- 
ment in NetWare 4. Better 
yet, if you buy 4.02 now well 
upgrade your network 
operating system free 
through March, 1995. 

THE TRUTH AND NOTHING 
BUT THE TRUTH. ALL IN A 
FREE BROCHURE. 

Well be the first to admft that 
this is a lot of information for one 
ad to carry. And believe us, it's not 
all we have to say on the subject. 
The way we stack up against the 
competition is impressive. The 
product we've built over the past 
11 years is proven. And you can get 
the nitty gritty details on all of it 
by calling 1-800-554-4446 now. 

M N O V E L L 



NetWare 4 

The only network 

ready for tomorrow, today. 
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• Microsoft Windows NT Server, 
Version 3.5 



In our testing and evaluation of network operat- 



EDITDRS' ing systems, we found Microsoft Windows NT 
CHOICE 

wnwjwt Server, Version 3.5, was the most complete solu- 



tion. Because of this, we've awarded it 
our Network Edition Editors' Choice. 
NT Server did not wow us 
with its file performance or (g| 
remote management tools, 
but we could not overlook the 
overall package, which we felt 
offered the most impressive 
set of features. Version ?i.5 
includes the simplest installation rou- 
tine of any product we've seen. We 
would even recommend Version 3.5 if 
you were upgrading from NetWare, 
since installing NT Server in a 
NetWare environment is no more dif- 
ficult than upgrading from NetWare 
3.12 to NetWare 4.x. NT Server also 
features a highly scalable environ- 
ment with built-in symmetrical multi- 
processing support and excellent 
management tools, including the 
Dynamic Host Configuration Proto- 
col, which helps simplify IP address 
management. 

Both NetWare 4.02 and OS/2 LAN 
Server 4.0 are also excellent products. 




NetWare 4.02 combines new, simple 
NetWare Directory Services installa- 
tion with an enhanced GUI- 
based management tool — 
NWAdmin. NWAdmin is 
faster than its predecessor, and 
it offers more features, such as 
simpler configuration of print- 
ers. Even with NWAdmin. 
however, this latest version is still 
hampered by complicated manage- 
ment tools. 

With its new set of management 
tools and simplified installation rou- 
tine, LAN Server has positioned itself 
as a NOS that's both a top performer 
and easy to use. The new manage- 
ment tools are a far cry from the text- 
based, cumbersome management 
used in LAN Server 3.0. Its new face- 
lift makes LAN Server ideal for any 
size environment. Despite making 
great strides in its driver support, 
however. LAN Server still offers far 
fewer drivers than the other products 
in its market. 



file performance, NT Server still did not 
come out on top (For more infor- 
mation, see the Benchmark Tests 
on page NE12). We did compare 
NT Server with NetWare 4.02 as 
an application server using Server- 
Bench, and we found that NT 
Server really stood out. As 
ServerBench was not available for 
OS/2, we did not run it on LAN 
Server. 

Still, when the dust settled and our 
testing was completed, we had to award 
Microsoft Windows NT Server 3.5 i>ur 
Network Edition Editors' Choice. NT 
Server simply provided the best combina- 
tion of features, usability, a set of full but 
easy-to-use management tools, and the 
simplest and most impressive installation 
routine of any NOS we've seen. 

Perhaps most notable though was a 
nontechnical feature: pricing. In this lat- 
est release of NT Server, Microsoft jciins 
IBM in offering an innovative payment 
plan for its NOS, letting network man- 
agers pay a flat rate for each client, 
instead of paying to access each server. 
So to accommodate 100 simultaneous 
clients accessing a server, you would buy 
a 100-user license for each server. And 
there's the rub: As the number of servers 
increases so, too, does the per-user cost. 
IBM and Microsoft charge a flat rate 
($50 and $39.95 respectively) for each 
user no matter how many servers that 
user accesses. 

NEEDS OF THE MANY ... AND THE FEW 

When you buy a NOS, management, scal- 
ability, and ease of use should be at the 
top of your checklist. The relative impor- 
tance of each is determined by the num- 
ber of servers on your network. In multi- 
server networks, management is key and 
that means you need to consider global 
directories, solid remote-management 
capabilities, and effective migration tools 



that help you upgrade to the NOS. If you 
have a smaller site, however, ease of use 
and effective management tools should be 
your key concerns. 

Global directories track all network 
resources. This allows you, for example, 
to log on to the network once, not to 
each network service separately. While 
IBM, Microsoft, and Novell all provide 
some form of global directories in their 



products, there are differences. Reli- 
ability is one critical area. Novell's NDS 
is the most reliable of the directory ser- 
vices implementations, because it dis- 
tributes directory information across 
multiple servers. IBM and Microsoft 
centralize information on one server — 
with assigned backup servers in case of 
failure. 

There is a price to pay for NDS's dis- 
tributed architecture and in this case it's 
ease of use and ease of management. 
NDS is initially quite difficult to install. 
If you have to link multiple groups over 
a WAN, NDS has many advantages 
over the IBM and Microsoft products, 
which let you put everyone in a single 
domain. Domain is an IBM and Micro- 
soft term for workgroups of centralized 



How to Migrate from NetWare 3.12 



I If you want lo . 


use 


which you can find in .. . 1 


migtaie lo NetWare 4 0 


MIGRATE EXE 


NetWare 4 02 


migiaie loMictosofl Windows NT Setver 3.5 


Migration Tool for NetWare 


NT Server 3 5 


connect NT clients to NetWare 3 1 2 servers 


NWLink 


NT Server 3 5 or NT Client 3.5. 



connect NT or OS/2 LAN Server clients to NetWare 
3.12 servers without running NetWare redirectors 



Gateway Services 



NT Server 3.5 (for NT clientsl or LAN Server 
Advanced 4.0 (OS/2 LAN Server clientsl 
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What's New . . . 

r 




Microsoft Windows 
NT Server 3.5 

• A management utility, tlie 
Dynamic Host Configuration 
Protocol (DHCP), dynami- 
cally provides IP addresses 
to users. 

• Another management 
utility, the Windows 
Internet Name Service 
(WINS), assigns names to IP 
addresses. 

• Built-in remote access 
with the addition of Remote 
Access Service (RAS). 

• Support for an IPX/SPX- 
compatible network trans- 
port protocol called NWLink. 




NetWare 4.02 

• Easier Installation of 
NetWare Directory Services 
(NDS). 

• Incorporates 42 bug fixes 
for problems associated 
with NetWare 4.01, eliminat- 
ing the time it would take to 
download the fixes from 
CompuServe. 

• A faster and more capable 
administration utility called 
NWAdmin. 

• Global naming. 



not 



I 



OS/2 LAN S«rvep 
Advanced 4.0 

• Easier Installation. 

• A set of easy-to-use GUI- 
based management utilities. 

• Enhanced client software 
with caching that improves 
overall network performance. 

• Peer-to-peer capability at 
clients. 

• GUI interface for clients. 

• Expanded hardware sup- 
port, including LAN adapters 
and SCSI controllers. 

• Performance Tuning 
Assistant. 

• Server-to-server TCP/IP 
communication using 
TCPBEUI. 



resources that are accessed via a single 
log-on. 

Domains, too, have their faults. 
Multiple domains can only be linked 
through trust relationships, logical con- 
nections that allow one domain to 
authenticate users for another domain. 
The more domains, the more trust rela- 
tionships and hence the higher the over- 
head associated with managing those 
relationships. What's more, with do- 
mains, all of your network information 
is stored on a single server. So in the 
event of a hardware failure, you might 
lose your map of the domain relation- 
ships. IBM doesn't employ this strategy; 
its domains are managed separately. 
Thus they avoid the problem of multiple 
trust relationships but incur the prob- 
lem of having to manage each site sepa- 
rately. 

Remote management is also an 
important tool to consider for a multi- 
server environment, especially if those 
servers are scattered across the country. 
All of the products here offer remote- 
management capabilities, but they do 
differ. NetWare offers the most in its 
remote-management solution by letting 
you take full control of a server from 
anywhere on the network. More limited 
are NT Server's remote tools, which 
allow few configuration changes to the 
server, and LAN Server's tools, which 
can only be accessed via an OS/2 client 
and a DOS client using text-based man- 
agement tools. 

When dealing with multiserver sites, 
look for migration tools that ease the 

Suitability to Task: 
Network Operating Systems 

A network operating system (NOS) is 
judged by a number of factors, rang- 
ing from performance to driver sup- 
port. In testing these products, we 
selected three categories that best 
define all of the network operating 
systems: scalability, management, and 
installation. 

Scalability A NOS should be scalable so that it 
can satisfy your current needs as well as accommo- 
date future growth. Accordingly, we look at a number 
of criteria; multiprocessor support — specifically the 
ability to scale up to four processors, support for a 
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transition from your current environ- 
ment — which is often NetWare these 
days — to a new NOS or an upgraded ver- 
sion of the NOS you're running. NT 
Server was very impressive, letting us 
import all user information except pass- 
words and log-on scripts from the server. 
LAN Server lacks these migration tools, 
but they should be available by the time 



you read this. But both provide a gate- 
way service to NetWare servers that 
allows clients to access NetWare file and 
print resources. Surprisingly, NetWare 
4.02 migration tools are limited, moving 
only NetWare 3.12's Bindery informa- 
tion. Like the tools in Windows NT 
Server, MIGRATE.EXE does let you 
model the imported Bindery informa- 



wide range of network protocols, and the level of 
remote-access capabilities. We also check to see if 
the NOS features a robust file system that supports 
built-in recovery mechanisms in case 
of a crash We consider whether the 
NOS supports a processor-indepen- 
dent architecture that lets you run the 
same NOS on a number of different 
processors as well as a high-speed 
file system. 

Management Management of your NOS should be 
both comprehensive and easy We look at both the 
basic features — adding and deleting users, setting 
up printers, and granting access rights, as well as the 
complex features — file security, remote reboot, and 



Mil I Mill 1 n lO I ASk 

Product Name 

Scalability EXCEU£NT 



Management GOOD 



Installation AVERAGE 



IP management. Other important management 
considerations are remote-management capabilities, 
simple migration and upgrade tools, reporting 

features, audit trails, and intuitive tools 
that let you easily manage the servers. 
Installation While Installation is a 
one-time deal when it comes to NOSs. 
It's a process that must be seriously 
considered Because installation is 
often a time-consuming and difficult 
task, an easy installation routine can enhance the 
usability of the product. For installation, we consider 
the ease of the setup process, driver support, autode- 
tection of devices, and the complexity of the entire 
process. 



c. 



BACKUP JUST GOT 
A LOT SMARTER. 

PALINDROME INTRODUCES DACKUP DIRECTOR 4.0 



SCHEDULE 

NIGHTLY 

BACKUPS 



INfTIATE RLE 
RECOVERY 




MANAGE MEDIA 
ROTATION 



RUN SYSTEM 
DIAGNOSTICS 



When it comes to 
protecting and manag- 
ing your LAN data, your 
smartest choice is new 
Palindrome Backup Director 4.0. 

MORE NfTONUnON. Thanks to Backup Director 4.0's 
smarter automation, you never have to worry about 

forgetting an important 
backup task. Just set it 
up and it automates your 
entire process. 

SIMPUER OPERfflON. Backup 
Director 4.0's new 
Windows'" graphical interface (GUI) makes it 
easier than ever to install cind operate. 

HIGHER PERFORMANCE. Backup Director 4.0's 
robust parallelism can run multiple stor- 
age devices concurrently, enhancing 
performance and dramatically reducing 
backup time. 




BACKUP S 
DIRECTOR 



SnNDAROS-BASED. 

Backup Director 
4.0 is based on the 
industry SMS and SIDF 
standards. It is installed as a server-based 
NLM application fully compatible with Netware 
3.x and 4.x networks. 

SEAMLESS GROWTH PATH. Backup Director 4.0 is optimized 
for LANs of any size and configuration. And as your 
system requirements grow, it offers a seamless 
growth path to other Palindrome storage manage- 
ment software. 

For a fi-ee White Paper, "LAN Data Protection and 
Management" or for more information including 
special competitive upgrade pricing), call 
Palindrome at 1-800-2884912. ext. 880. 
It's a very smart move. 



BUY BEFORE 12/31/94 AND SAVE UP TO $300.00 
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tion. This allows you to determine 
whether or not you really want to com- 
mit to the upgrade. 

For unconnected sites with only a few 
servers, what's most important is ease of 
use and installation, not global manage- 
ment. Our tests showed that NT Server 
is the easiest product to install. It had an 
unobtrusive installation routine; autode- 
tection of hardware devices such as net- 
work adapters, SCSI controllers, and 
even modems; and support for a large 
number of device drivers. All this, com- 
bined with its powerful and easy-to-use 
management tools, made the product 
ideal for smaller environments. With its 
simplified installation and enhanced 
management tools, LAN Server is a 
good choice for smaller environments 
but it does require OS/2 expertise. Even 
with needed installation and manage- 
ment improvements. NetWare 4.02 is 
still too difficult to install and manage in 
small offices that lack NetWare exper- 
tise. 



■I06ER AND BIGGER km... 

The second thing to consider in your eval- 
uation process should be scalability. 
Scalability consists of factors such as mul- 
tiprocessor support, multiprotocol sup- 

For unconnected sites with 
only a few servers^ whafs 
most important is ease of me 
and installation^ not global 
management, 

port, and a way to add users easily to the 
network. 

If you want a NOS that is truly scal- 
able, look for one that supports symmet- 
ric multiprocessing (SMP). With SMP you 
can improve the performance of your 
servers just by adding more processors, a 
solution that is especially effective for 



larger sites with heavy database traffic. 
Both NT Server and LAN Server offer 
SMP support. SMP support for NetWare 
should be available by early 1995, shortly 
after the release of 4.L 

Another consideration is support for 
multiple protocols. Out of the box, NT 
Server really shines with support for a 
choice of four protocols at the client or the 
server (DLC, IP. NWLINK (a version of 
IPX), and NetBEUI). LAN Server lacks 
IPX support and can only run NetBEUI at 
the client. But it does support IPX encap- 
sulated over NetBEUI. NetWare offers 
two protocols (IP and IPX) at the client 
and the server (For more information, see 
the Summary of Features). 

The products we reviewed all offer 
compelling reasons to upgrade your NOS. 
Management is simplified because of bet- 
ter tools and the use of global directories. 
Performance is improved. And there is 
opportunity for growth. With all of that 
functionality in mind, you just might con- 
sider moving to the next generation. 



■ Banking on the Future 



By Robert P. Lipschutz 
Novell, the undisputed leader in net- 
work operating systems (NOSs), faces 
a huge challenge in the coming years: 
upholding its dominance in the mar- 
ket. The company's first attempt at 
defending its title is its latest release of 
NetWare — Version 4.1, which was not 
available in time for our testing. 

Novell hopes that the release of 
NetWare 4.1 will turn around the less 
than spectacular acceptance of 
NetWare 4..v. Up to now. NetWare 4„v 
has been a huge disappointment 
because of poor marketing, sonic 
annoying software bugs, and the prod- 
uct's restructuring — a frustration for 
diehard NetWare .^..v users. Novell 
promises to fix some of these problems 
with NetWare 4.1. 

When Novel! first introduced 4.0, 
most people thought it was just for 
large enterprise networks. NetWare 
4.0's inclusion of NetWare Directory 
Services (NDS). a global directory 
service useful in large networks with 



multiple servers, supported this think- 
ing. NDS provides transparent connec- 
tivity to multiple servers anywhere on 
the network. Along with the excite- 
ment, however, there came some con- 
fusing new concepts for network 
administrators and few benefits for 
small networks with a single server. 
This, coupled with a nontrivial 
upgrade process and expensive pric- 
ing, did not get NetWare 4.0 off the 
ground. 

Now Novell will aim its marketing 
at both large enterprises and small 
workgroups. At the high end. Novell 
will soon introduce a more scalable 
version of NetWare 4. 1 and 
SuperNOS. NetWare SMP. a new 
version of NetWare 4. 1 , will support 
symmetric multiprocessing, a first for 
Novell. Novell also announced its 
future direction for multiprocessing — 
a concept it calls Distributed Parallel 
Processing (DPP). Similar to the tech- 
nology in use today on Digital VAX 
clusters, DPP allows multiple servers 



to act as one logical whole. In this way. 
mission-critical applications such as 
payroll and production databases 
benefit from the fault tolerance and 
perrt>rniance of multiple systems. 
Finally, Novell recently announced 
SuperNOS. an integration of NetWare 
and UNIXWare. This will attempt to 
solidify Novell's presence in the. appli- 
cation-server market. 

As for the smaller workgroups, 
Novell improved the product by mak- 
ing installation easy for the small-scale 
network. The company also spruced 
up the Windows Administration utili- 
ty. Lower pricing doesn't hurt, either. 
And Novell is now relying on its large 
accounts as well as the Novell 
Authorized Resellers to promote 
NetWare 4.1 to the masses. 

One wonders about the future of 
NetWare 3..v. Novell will certainly 
continue selling NetWare 3.12. but will 
it continue developing on this plat- 
form? As customers demand more 
from their networks than just file and 
print services. Novell hopes NetWare 
4.1 will satisfy their needs and become 
the platform of choice. □ 
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The Intel EtherExpress -PROllOO 

network adapter virtually 
eliminates handwiiltli problems 
h\ delivering lOOMhps 
performance. 



It maximizes perf ormance of 
your Pentium ' processor-based 
PCs through increased hand- 
width and throughput. 




The PROilOO automatically 
senses the hub's speed, then 
switches to lOMhps or KXiMhps, 
for seamless integration 
into existing LANs. 



tin 

We've also added neu' 
Token Ring and lOMhps Ethernet 
cards to our full line of 
PRO adapters. 



1.800-538-3373 

Call ext. 474 to qualify for a 
special trial price or to learn 
more about our entire line 
of PRO adapters. 



Fast Ethernet adapter, 
your fastest PCs. 
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fiTJJ Benchmark Tests: Network Operating Systems 
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Test-Bed Configuration 
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Compaq ProLiant 
4000 |Pentium/E6l 
With 128MB RAM. 
10GB hard disk, 
four Netf iex-2 
ENH-TR NICs 
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' Each client included 8MB of RAM and a 33MB hard disk 
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NOW WE lUIEB 

As the server on our test-bed. we used a 
Compaq ProLiant 4000 with a 66 MHz 
Pentium processor. 128MB of RAM. a 
10GB hard disk, and four NetFlex-2 ENET- 
TR adapter cards Our 60-node network 
consisted of four Ethernet segments, each 
of which included ten 4860X/33 PCs and 
five 388DX/33 PCs from various manufacturers We tested under 16 load conditions, 
beginning with one client and then increasing to four Thereafter, we added clients in 
increments of four, reaching a maximum load of 60 clients We used the Disk Mix portion 
of NetBench 3 0, which presents application-level read and write requests through 
NetWare client software that runs on each workstation, the requests are then trans- 
ported through the physical network to the server The Disk Mix test vi/as designed to tax 
the NOS I/O subsystem to measure the maximum possible throughput that the server can 
handle We ran the test twice— once with hardware striping on the server and once with 
software striping on the server Striping allows the NOS to increase volume sue and 
improve overall disk performance by writing data across multiple spindles 
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DISK MIX (witli software striping) 
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HP's routing solution lets you 
interconnect all your remote sites. 

Your business is growing. Likewise, your 
need for reliable data communications. 
Which means this is no time for over- 
burdened, antiquated connections. 




RmoleSUe 



HP offers a broad range of router 
solutions, for tuth central and remote sites. 



• A brood ninge of cost-cfTccUvc products for 
rcmde nrtwoclting aoluUoiu: 

- Cast-effective lemote she solutions starting 
at*1.89g' 

- Central site solution for lar^r environments 
startinx under $ 12.000' 

• Routers include all software, WAN cables and a 
3-year on-site warraitty 

• Supported protocols: TCP/IP, Novell IPX, DECnet 
Phaseiy ApplelUk Phase 2, Xerox XNS, and 
Bridging 

• RouUng protocols: RIP, OSPF 

• WAN support: R>int-to-ft)int (PPP); ISDN; 
dial-up: X.25: Frame Relay; SMD6 

• Instant-On' automatic installaUon for remote 
sites 

• HP OpenVipw-liasod mana^m<*nl tools to keep 
intenial supfxm costs to a minimum (with 
choice of ^Mndows'," NT, or L'NIX*' platforms) 

• Bandwidth management features like data 
compression, protocol prloritlzatioit, bandwidth 
reservation aiHl latency control lo help you get 
the most out of your WAN contwctions 

• HP EA.SE integrated LANAVAN network 
sampling for comprehensive information on 
network performatKc and availability 



What you really want is an affordable, 
easy-to-use router-based solution, from a 
company you can trust. 

Like HP's AdvanceStack routers. As you can 
see, they're cost-effective, before and after 
installation. And thanks to our "Instant-On" 
capability, nothing could be easier to install 
and configure. Of course, that's not to 
mention HP's rfputation for quality and reli- 
ability, backed by a 3-year on-site warranty. 

If you'd like more information on 
HP AdvanceStack routers, we'd like to 
extend an invitation to call us immediately 
at l-SOO-TO-lliW, Ext. 8775.' 

Another smart networking 
product from HE 



EWLETT" 
PACKARD 



*U.S. list price ai of 10^1/94. tin Canada call 1-800-387-3867. Dept 877S. Windows is a U.S. trademark of Microsoft Corporation. 

UNIX is a registered irsdernark m the United States and ottier countries, licensed exclusivelv through X/Open Compsnv Limited. 01994 Hewlett-Packard Company RNO0013 
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Microsoft Corp. 

• Microsoft Windows NT 
Servor, Version 3,5 

With Microsoft Windows NT Server, 
Version 3.5, Microsoft finally delivers an 
amazingly easy-to-install NOS with 
improved performance and powerful 
management tools, not to mention sup- 
port for 32 processors. Still, it's not the 
fastest NOS around and has yet to offer 



Pioducts listed in alptiabetical order 

■ 'rES a-NO • 

List price (100 usersi 

Technical-suppoft hours v'/'^ ■'•'■'!'*•' ■ 
Architecture 

Maximum amount of RAM supported 

Minimum amount of RAM laquiad '.v.: V • 

Maximum cadie size ° ■ ' ' 

Maximum disk storage ■ ■ • •■■ • . 

Maximum number of users supported 

Multiprocessor support "■' • ' ' '•. 

Maximum number of processors supported 
Processor platforms supported: 

Alpha 

^ ......... 

MIPS 

PoweifC 

Client Support 

DOS 

Macintosh 

os« -..^ \ ...f. \ 

Unix 

Windows • 

Network Securfty 

C2-level certification 
Supports encrypted passwords 

Network Directory ServicM 

Supports global direclorY services 
Supports global naming senrices 

Protocol Support 

Appletalk 

IPX/SPX - ' ■ • 

NetBIOS 

TCP/IP 

Remote Access Services 

Remote access services included in package 
Protocols supported 

Supports ISDN 
Supports X.25 
Macintosh Support 

Macintosh support included in package 
File and print services 
Integrated management tools 
Integrated user tools 

N/A — Not appticatiie The product does not have rtiis feature 
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the rich support for third-party manage- 
ment applications — something already 
provided for NetWare. 

At the core of NT Server's GUI-based 
management utilities are User Manager, 
Disk Administrator, and Performance 
Manager. User Manager is an easy-to-use 
tool that allows you to add and delete 
individual users from the server, create 
groups, and grant access rights. (Unlike 
LAN Server, though, both NT Server and 
NetWare require you to use an archaic 
command line in order to create a large 
number of users or groups all at once.) 
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Disk Administrator offers users a sim- 
ple and intuitive interface for managing 
disk space. You can create partitions, soft- 
ware-stripe multiple disk spindles, mirror 
drives, and format disks. Unlike Net- 
Ware, neither NT Server nor LAN Server 
offers the ability to create large mirror 
sets of striped partitions. 

Performance Monitor, a tool unique 
to NT Server, allows the administrator to 
gauge the utili- suitability to task 
zation of most Mtcrosoft Windows 
server compo- MT Server 

nents such as scalability GOOD 

CPU, RAM. hard 

disk, and NICs. M«n«9«i»« EXCEUiNT 
NT Server also ^^^^^ 

offers a utility that 

logs the usage of the server over time, 
helping you prepare for future upgrades. 
Of the other two reviewed products, only 
NetWare has a similar tool. Monitor. But 
Monitor isn't as comprehensive: It's a C- 
Worthy interface that monitors network 
resource usage. 

NT Server also offers other manage- 
ment tools not found in other reviewed 
products, such as the Dynamic Host 
Configuration Protocol (DHCP) and 
the Windows Internet Name Service 
(WINS). DHCP is an IP utility that 
dynamically manages IP addresses. 
WINS, which is similar to Unix's Di- 
rectory Naming Services, assigns names 
to IP addresses. 

When it comes to scalability, NT 
Server is impressive. With its symmetric 
multiprocessing, excellent driver sup- 
port, and seamless integration into 
NetWare LANs, you would be hard- 
pressed to find a more scalable solution. 
While LAN Server also offers scalability 
via an optional package, OS/2 for SMP, 
Version 2.11, it doesn't match NT 
Server's impressive driver support and 
migration tools. 

One of NT Server's strengths lies in its 
migration tools for NetWare integration. 
It currently offers two services that allow 
you to integrate NT Server within your 
NetWare LAN. The first lets you migrate 
the NetWare Bindery information, with 
the exception of passwords, to NT Server. 
The second is a gateway that lets NT 
Server users access NetWare services 
through an NT Server. Both tools offer an 
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Introdncing the 

HP AdvanceStack family of 

lOBase-T stackable hubs. 

If you like the front of our new 
hubs, wait until you see the back 
That's where you'll find their unique 
expansion slot, and proof of their 
unprecedented flexibility. Buy the 
HP AdvanceStack today and you 









TV HP AdvanceStack features 





get a low-cost solution for your 
current setup. Then when you want 
additional functionality, all you 
need is a cost-effective expansion 
module, not a new unit. Add a life- 



an eiponriim Mat offm aflezMe tipgrade path U> SNMP, 
bridging^muting^ high-speed backbone connections and more 



• Full stack manageable via a single SNMP module 

• Supports HP Open View network management 
soft wan' 

• Each hub ships with HP Stack Manager, a 
Windows-based management solution 

• Management bus separate from data bus 

• Maximum configuration: 784 nodes, 16 hubs 

• Available in 12-, 24-, and 48-port models 

• Hub-b>-hub connections via industry standards- 
based cables 

• 186-ineter hub separatkin capability 

• Hot-swap capabilities 

• 1960 RISC processor 

• MTBF: 274,000 hours (12-port model) 

• Starting under *6l/port " 




time warranty' backed by 
HP's reputation for quality 
^ and reliability, and we 
Net\Mjrd think you'll want to find 
out more about AdvanceStack right 
away. For fast faxed information, 
call 1-800-964-0714, or for a full 
product brochure, 1-800-533-1333, 
Ext. 8117.' And discover why so 
many people are looking in back of 
the stack- AdvanceStack, that is. 

Another smart networking 
product from HP. 



riffi HEWLETT* 
WfiiM PACKARD 



*Cu«tom«r must raturn warranty ragistration card to HP Fiva-yMr on-sits warranty: afxat five yeara return hub to HP Powor supply and fan covared by fiv y— f ofv-*ile warranty only. 
Tin Canada call 1-800-387-3867. Dapt. 8117. ttBased on U.S. list prica of 8/1/94. 01994 Hawlan Padtard Company RND008 
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effective means of easing the 
transition from NetWare to NT 
Server. 

Installing a NOS has always 
been a task that requires net- 
work expertise — until now. NT 
Server's installation routine is 
the easiest we've seen to dale, 
and it sets an example. When 
instalHng NT Server, the NOS 
actually autodetects all of your 
hardware devices, and it auto- 
matically configures each device. 
Amazingly, the product can 
even autodetect modems that 
are connected to your server. 
While both LAN Server and 
NetWare have improved their 
installation routines, neither comes close 
to the ease of NT Server's. 

Installing clients is also a breeze using 
a utility called Network Client Admin- 
istrator. The utility creates a boot disk 
with enough software to connect the 
workstation to the server and copy the 
rest of the client software. We found this 
to be the easiest and most convenient way 
to set up workstations. 

With its list of extensive features and 
ease of use, NT Server is an excellent 
choice for any environment. If, however, 
file performance is your sole criterion for 
choosing a NOS, you might want to con- 
sider either NetWare or LAN Server. 
► Microsoft Windows NT Server, 
Version 3.5. List price: For 100 users, 
$3,348. Microsoft Corp., One Microsoft 
Way, Redmond, WA 98052-6399; 800-426- 
9400, 206-882-8080; fax, 206-883-8101. 
Circle 958 on reader service card 

Novell Inc. 

• NetWare 4.02 

The newest version of NetWare — called 
simply NetWare 4.02 — is the simplest to 
install yet, and offers more responsive 
management tools as well as fixes for 42 
bugs found in NetWare 4.01. Yet even 
with all of these features, the product may 
leave you wanting more. Help is expect- 
ed, but you'll have to wait until the arrival 
of NetWare 4.1. 

One of NetWare's strengths has 
always been its management capabilities. 
Until now it has used a C- Worthy inter- 
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CONNECTED: Microsoft Windows NT Server's User Mana^or 
lets you add and delate users, create groups, and grant 
access rights. 



face. With the NetWare 4.x family of 
products, Novell finally shipped a utility 
called NWAdmin that lets you manage 
your server via a graphical utility. 

With the NetWare 4.x 
family of products, 
Novell finally shipped a 
graphical server- 
management utility. 

NWAdmin allows you to centralize 
many of the tasks that were in the past 
done via SYSCON and PCONSOLE. In 
our testing, we found that adding and 
deleting users, setting up printers, and 
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CENTRAL CONTROL: NetWare's graphical utility, NWAdmin, 
performs management tasks previously done by SYSCON 
and PCONSOLE. 



creating access rights have all become 
much easier. 

Other management tools include 
RCONSOLE, the best remote-manage- 
ment tool on the market today. With 
RCONSOLE, the administrator can con- 
trol the server from any DOS client on the 
network and make changes such as load- 
ing and unloading drivers or adding new 
protocols. This feature is unique in the 
industry; no other product on the market 
offers such a flexible method of managing 
servers remotely. 

Along with solid management fea- 
tures, NetWare is also a scalable solu- 
tion. Even though NetWare does not 
currently support symmetric multipro- 
cessing (SMP), it does support more 
clients more efficiently than LAN 
Server or NT Server. Novell realizes the 
importance of SMP and is planning to 
release an SMP version of NetWare in 
early 1995. NetWare does support asym- 
metric multiprocessing, which allows 
you to assign a process — such as an 
NLM — its own CPU. This solution, how- 
ever, is not widely used, because it is tar- 
geted at users who run databases and 
need a lot of processing power for a sin- 
gle application. 

The product also does an excellent 
job of managing your disk space. 
NetWare has on-the-fly compression for 
compressing all the files on the server, 
and it can essentially double the amount 
of disk space available to you. Sur- 
prisingly, we found in our testing that 
this compression has very little overhead 
and does not degrade the performance of 
your server. 

While NetWare offers a 
great set of management tools 
along with a scalable design, 
the product is still difficult to 
implement in your current 
NetWare 3 jc environment. The 
problem is that Novell does not 
provide a comprehensive set of 
migration tools. The only tool 
currently available is MI- 
GRATE.EXE, which imports 
only NetWare Bindery infor- 
mation. For example, to 
migrate from NetWare 3.x to 
NetWare 4.02 and NetWare 
Directory Services, you will 



NE16 PC MAGAZINE DECEMBER 20. IWM 



Bring lOOMbit/s to the desktop today, 
with HP's family of lOOVG products. 

There's a lot of talk about high-speed networks, 
but unfortunately, most of it's been just that- 
talk. At IIP, we think it's time to cut through 
the hype and deliver a viable high-speed 
solution you can work with today. So no more 
chifrh.it. hrrp's thn rral Hral- 
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Perhaps best of all, these products come from 
HP, as part of our AdvanceStack family of 
networldng solutions. For fast faxed information, 
call 1-800- 9fr4-184a, or for more infonnation, 
1-800-533-1333, Ext 8463! Just say you want 
the facts, and nothing but 

Another smart networking 
product from HP. 
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need to upgrade all of your client drivers 
to the latest VLM client drivers. For a 
site with thousands of nodes, this is 
a tremendous undertaking. NetWare 
4.02 does offer 
a Bindery Emu- 
lation mode that 
allows non-VLM 
clients to connect 
to server re- 
sources, but this 
solution is also difficult to manage. 
Novell has promised better migration 
tools with NetWare 4.1. 

NetWare 4.02 offers impressive man- 
agement capabilities and a much-improved 
installation routine. But you should consid- 
er the difficulties associated with migrating 
from NetWare 3.x environments. If you're 
thinking of moving to NetWare 4jc, we sug- 
gest you wait for release 4.1. 
► NetWare 4.02. List price: For 100 users, 
$4,999. Novell Inc., 122 E. 1700 South, 
Provo, UT 84606; 800-453-1267, fax, 801- 
429-5775. 

Circle 959 on reader service card 



IBM Corp. 

• OS/2 LAN Server 
Advanced, Version 4.0 

OS/2 LAN Server has been 
around for some years, but its 
acceptance has been slow. This 
was due in part to its text-based, 
unintuitive management and 
limited driver support. With 
OS/2 LAN Server Advanced, 
Version 4.0, IBM has finally 
addressed many of these prob- 
lems. New management tools 
and improved driver support 
should help promote LAN 
Server as a legitimate competitor in the 
NOS market. 

While the core of the NOS has not 
changed much since Version 3.0, IBM has 
focused most of its energy on improving 
LAN Server's driver support and ease of 
use. This has been accomplished by adding 
a new, simplified installation routine and a 




Put Network Printers Anywhere with JetLAN 



Hassle-Free® 

Any Office 
Any Budget 
Any Printer 

Anywhere 



Novell /UNIX/OS/2 Print Servers 





SIMPLE SnUP: OS/2 UN Server Advanced's new fiUI-based 
management toels make the product eaay to Inetall and 
administer. 



set of GUI-based management tools, mak- 
ing the product a snap to install and admin- 
ister. Version 4.0 supports an extensive 
number of network and SCSI adapters. 
While the list of drivers is still not as exten- 
sive as those offered by NT Server and 
NetWare, it's become much better. 

We found the new version much easier 
to use than Version 3.0. The new manage- 
ment tools easily allow you to create 
users, set up printers, and tune the perfor- 
mance of your server. Setting up users has 
finally become a drag-and-drop affair, a 
far cry from the archaic user interface of 
Version 3.0. Set- suitability to task 
OS/2 UN Server 
Advanced 
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for up to 4 pnnlers 



Total Location Flexibility - 

Printers go where users need them . anywhere 
on Novell. UNIX, and OS/2 LANs, 
increase Speed — Get performance that's 
five times faster Xhan software solutions. 

i-iassle-Free installation -install in 

minutes with friendly menu-driven setup. 

Broadest Product Line -Choose 

external devices for any printer or plotter, with 
1-port, 2-port, or 4-port models. Or install 
internal cards for HP LaserJets! ASP supports 
Ethernet, Token Ring, and ARCNET 



JetLAN MID Plus 

for HP LaserJet printers 



Since 1 987, people have relied on ASP for innovative 
Hassle-Free* Printer Sharing and Conneclivily 
solutions— on or oil the network We stand behind 
our products with a money-back guarantee 
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ting up groups of 
users at one time 
is also pretty easy, 
unlike with NT 
Server and Net- 
Ware. Tuning the 
server is also im- 
proved, but it's still a far cry from perfect. 
A new tuning utility lets you customize 
the server, thereby eliminating the cum- 
bersome task of adjusting hundreds of 
possible parameters in OS/2 and LAN 
Server. Unfortunately, in our testing we 
found that we still had to change parame- 
ters manually in LAN Server's configura- 
tion files in order to tune the product for 
our benchmark tests. 

LAN Server has always been a scal- 
able solution, with excellent file perfor- 
mance and broad application support. 
With the addition of symmetric multipro- 
cessing (SMP), LAN Server 4.0 is scalable 
for almost any size environment. SMP 
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Whether you know us as Allied Telesyn or 
O TEST just ATI, we'd like you to know us by our 

flBEEBQH^ 1^ reputation. We provide the blocks that are 

® ' ' the foundation of today's most sophisticated 

Ethernet networks. 

From building blocics, 

Building on a reputation. 

From transceivers and repeaters to 
intelligent hubs and network interface cards, 
we've built a solid reputation for quality, 
reliability and value. A reputation for the 
broadest range of reliable Ethernet products 
on the market today. And these components 
meet all industry standards. Quality products 
that keep some of the largest networks in 
the world running smoothly, efficiently, and 
reliably. All at a price that has gained us 
thousands of friends and customers around 
the world. 

So whether you know us as Allied Telesyn 
or ATI, we're committed to bringing you 
the right products for today's networks. 
And we will bring you new products and 
technologies with the same attention to 
quality and value for tomorrow's needs. 

Find out why network managers around 
the world rely on ATI for quality, value, 
and reliability. Call or write to Allied Telesyn, 
575 Middlefield Road, 

Mountain View, .^^^H^^ 
California 94043. .^^SrMW 

Fax: 415-964-8250 Allied Tdesyn 

For OEM Sales, call IntemQtlOnQl 
1-800-424-4284 and 1-800-424-4284 
ask for ext. 4165. CUS & Canada) 

to building networks. 
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support is available via a separate prod- 
uct, OS/2 for SMP. Version 2.1 1. Unlike 
NT Server. LAN Server does not include 
a set of migration tools for NetWare. This 
makes the product unattractive for multi- 
server NetWare shops, since it makes the 
transition very difficult. Fortunately. 
LAN Server offers a gateway. OS/2 
Requester for NetWare, that lets you 
share NetWare resources from LAN 
Server clients. This is done by redirecting 
NetWare drives on the server and sharing 
those drives as a LAN Server resource. 
This is similar to NT Server's software 
gateway, but slightly more difficult to use. 

IBM does offer an excellent transition 
for current LAN Server users who are 
looking to upgrade. Unlike NetWare 4.02. 
which requires a complete overhaul of 
your environment. LAN Server 4.0 allows 
you to install the server and client soft- 
ware on a few or all of your servers, since 
the software is backward-compatible. 

Along with enhanced management 
tools. LAN Server also offers an intu- 
itive and unobtrusive installation rou- 
tine. Installing the product proved to be 
a breeze. The new installation routine 
autodetects your NICs and automatical- 
ly configures them via a new utility 
called Multi-Protocol Transport Ser- 
vices (MPTS). MPTS is similar to the 
network configuration utility used in 
LAN Server 3.0. LAN Adapter Protocol 
Support, but it's a lot easier to use. 

IBM has made great strides with the 
release of OS/2 LAN Server Advanced 
4.0. The product finally sports an intuitive 
installation routine along with easy-to-use 
administrative tools that make manage- 
ment a breeze. This version, however, is 
still hampered by minor shortcomings, 
such as its lack of exhaustive driver sup- 
port and certain installation problems 
associated with OS/2. 
>■ OS/2 LAN Server Advanced, Version 
4.0. List price: For 100 users, 56. 795. IBM 
Corp.. Old Orchard Rd., Armonk, NY 
10504; 800-426-2968: fax, 914-765-1900. 
Circle '^l on reader sen ice card 
OUR CONTRIBUTORS: O. Ryan 1 abibian is a 
technical analyst and Rotiert P. Lipschutz is a 
project leader for PC Magazine Network Edition. 
Additional testing was done by Russ Iwanchuk. a 
technical support specialist, and Huy Nguyen, a 
senior technical specialist, at ZD L.abs. 



^HAND-HELD NETWORK TESTER 

Gompas Guides the Way to 
Easy Network Testing 



BY STEVF. RIGNF.Y 



Forget all those complicated net- 
work testing tools. With Micro- 
test's Compas ($4,995). 
you get an Ethernet 
cable scanner, a pro- 
tocol analyzer, and a 
NetWare monitoring 
utility wrapped in a 
single easy-to-use solution. 

Typically, network test 
equipment is difficult to use and 
falls into one of two categories: 
cable scanners and portable net- 
work diagnostic tools. Cable 
scanners test network cable for 
bad connections or line noise. 
One of the best examples is 
Microtest's own PentaScanner 
($3,995; for more information, 
see Network Edition. First 
Looks. February 8. 1994). 
Portable network diagnostic 
tools perform protocol and network-traffic 
analysis. These products include such units 
as Network General Corp.'s Portable 




Sniffer and the Fluke 675 Combo 
LAN Meter ($8,995: for more information, 
see Network Edition. First Looks. June 14. 
1994). The Compas bridges the gap 
between these two categories, offering 
tlio best features of both. 

The Compas. which is a small 
hand-held device much like the 
PentaScanner. has a tiny, backlit 
display that provides easy-to- 
read access to all of Compas's 
test results and help menus. 

You launch the Compas's 
myriad tests from one of the 
unit's function keys. You'll 
probably appreciate the Di- 
agnose button most of all: 
When pushed, it produces 
such easy-to-understand 
menu choices as "Are 
Servers OK?" and "Why is 
Network Slow?". 

For example, we con- 
— nected the Compas to a two- 
two-segment NetWare 3.12 
network and selected "Are 



NETWOM 8AMEB0Y: The 
Compas provldat a widt 
rano of aaty-to-uso 
totting foaturos. 



server. 
Ethernet 

Servers OK?". The Compas tested our 
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network cable, found all of the 
NetWare servers on our network, 
and gathered statistics on the 
servers. The unit then listed all 
the problems it encountered and 
offered solutions for some of the 
more common errors. All this 
took a grand total of two minutes. 

One of Compas's unique fea- 
tures is a pass-through option 
called NetTap, which enables the 
unit to connect between a server 
and hub. This allows the Compas 
to monitor both ends of the con- 
nection and determine why the 
network is slow or why users can't 
log on. Every other tester on the 
market attaches only to one end 
of a connection, and so cannot 
simultaneously monitor both ends 
of that connection. 

Another of the Compas's 
unique features is its ability to test 
asynchronous serial connections. 
This is useful for checking to see if 
modems, remote access servers, and serial 
printers are communicating properly. 

Additionally, you can use the Compas 
to list all network client PCs, the Ethernet 
frame types traversing your LAN (such as 
802.3 Ethernet or Ethernet SNAP), and 
the protocols (TCP/IP and IPX) being 
used. By using the included NetWare utili- 
ty, Compas NLM, we were able to monitor 



As Simple as A-B-C 
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a variety of NetWare-specific information, 
such as user connections, server cache 
buffers, and CPU utilization. The Compas 
even notified us that one of our file servers 
had too many cache buffers allocated and 
recommended a fix. 

In addition to the standard diagnostic 
functions, you can use the Compas to pro- 
vide a wire map of your lOBaseT cable in 



order to see a diagram of the indi- 
vidual wire connections. Compas 
also measures near-end cross talk 
(NEXT), which is noise on the 
cable caused by external interfer- 
ence. Other tests include those for 
line impedance, resistance, and 
cable shorts. We even used the 
Compas to see which nodes on our 
network were generating the most 
traffic. 

Unlike the PentaScanner, 
which saved the results of up to 
500 tests, the Compas cannot save 
test results for historical analysis. 
You can, however, print these 
results or save them to disk. 
Alternatively, you can set up the 
Compas to monitor a particular 
network component for up to 24 
— hours and view the history of that 
period. Unfortunately, these 
results are lost if you cancel the 
test or turn off the unit. 

All in all, the Compas is a well- 
rounded, easy-to-use network testing 
tool. Although some users may think the 
unit expensive, we suspect that many will 
be attracted by the Compas's broad range 
of tests and ease of use. 
► Compas. List price: $4,995. Microtest 
Inc. 4747 N. 22nd St., Phoenix, AZ 85016; 
602-952-6400; fax, 602-952-6401. 
Circle 954 on reader service card 



^PRINTER ADMINISTRATION 

Conserve Printer Power to Save Money 



BY TONY POMPILI 

Digital Products' new NetPrint 
PowerMinder ($169) may cut 
up to $2(X) per printer off your 
annual electric bill. This add- 
on for the vendor's NetPrint 
print servers turns off idle 
printers to minimize expense. 
The PowerMinder is a 
small box that resembles a surge protec- 
tor. It plugs into any 1 lOV power outlet 
and attaches to the NetPrint via an 
included twisted-pair cable. Each Power- 
Minder can control only one printer, but 
you can attach two PowerMinders to any 

NE22 PC MAGAZINE DECEMBER 20. 1994 




^ r.*^ MONEY SAVER: Tha NatPrint 
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pawar cnniumptlon and can tava yeu latt af 
manay an your energy bllL 



NetPrint. Installation was very easy; it 
took us a scant 10 minutes to set up 
the PowerMinder on our NetWare 3.12 
network. 

The PowerMinder comes with NSDoc- 
tor, Windows-based control software that 



allows you to select the amount of time a 
printer can sit idle before it shuts down. 
PowerMinder will activate the printers 
again as soon as it receives a print job. 
Once you load and run the software (from 
any network client), you can shut the 
application down. 

The PowerMinder worked as prom- 
ised. Of course, it may prove unnecessary 
for newer printers, such as the HP 
LaserJet 4M Plus, which include built-in 
power-saver modes. 

Simple setup and potential savings 
make the PowerMinder a valuable 
product, but remember that it only works 
with the NetPrint print servers. 
► NetPrint PowerMinder. List price: 
5/69. Digital Products Inc., 4// Waverley 
Oaks Rd., Waltham, MA 02154; 800-243- 
2333,617-647-1234. 
Circle 957 on reader service card 
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REMOTE 
ACCESS IS NOT A 
TOUGH CALL 




JNFQ 



1"Whcn I travel, I dial into a Shiva LanRovcr 
on an 800 number (so I don't need to go 
• through a credit card), and that's my world view of remote 
access..." Stewart Alsop, Editor-in-Chief, Info World, May 16, 1994, p. 102. 



2 More companies call on Shiva for 
remote access solutions than any other. 
• Interrmtional Data Corporation, '1993 WorMwide 
PC LAN Remote Access Server Vendor Market Share. 




lun(25 1%) 



Appk (23.4%) 



3 PC Magazine says "Shiva knows remote access," 
and calls LanRover/E a "...compact, clean 
9 package that works well for remote user and 
network manager alike." PC Magazine, August 1994, p.317.' 




4 



Only Shiva offers dial-in, dial-out, and 
dial-up LAN-to-LAN for PC, Mac 
9 and UNIX. All in one box. It's the 



new LanRovcr 3.0. 



^^^^^^ 



5 "Apple, IBM, and Microsoft have all established strategic 
partnerships with Shiva to integrate remote access into 
• their products. With these partners, Shiva must be doing 
something right." David Strom, David Strom Inc. 



Don't make it difficult. Call today and ask for Shiva's 
white paper on End-To-End Optimization. 



1-800-458-3550 




The remote access specialists." 
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The investment guaranteed 
to keep you lOO*^ in the red 



Eagle's NE3200~ Ethernet EISA adapter delivers 100<M> Novell* 
compatibility, red-hot performance and absolute confidence 
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l.imily ol inlerl.ue i.irds delivers lop perlorm.iiue .ind lompiitibillty. 
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s< rvKes. For d Iree Ka>ile Inlol'ak lall I'ilW 2091 




I ( C H I 0 I 9 ( I , 



SPECIAL EVALUATION 
UNIT OFFER' 


LIST 


NE3200 EISA Adapter *399 




NMSL/C SFT III $629 
Mirrored Server Link 


»899 


To Order Call 800-846-9726 
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Rated number one in reliability by 
people who expect nothing less. 




3M quarter-inch c;ulridgcs are the most popular way \\n businesses to backup ;ind More critical dat 



l^relerred seven to one over other brands-froni 4() mb to over 5 gb. 3M brand quarter-inch cartridges are on ilic job da\ and 
night in over ten million drives. Durable, proven and rated #1 in reliability. That's why more businesses protect important 
intbnnation on brand data storage prixJucts than any other brand in the world. For more intomiation and your free "Data 
SecuritvHandb(X)k"call l-S(M)-SSS-ISXy.ext. I(K)2. 



3M quartcr-iiKh cailridges rcquin.- ccmputihlc dnves. 
PieferciKc aiid n:liahilit) ratings Iviscd i>ii iiKlc|viidcnt rc>c;irvh. 
C3M I'm 
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^TCP/IP STACK 



No Frills Internetworking from WRQ 



BY PADRAIC BOYLE 



With SO many TCP/IP 
stacks on the market, 
how do you find the one 
with the most added 
value? While most ven- 
dors elect to differentiate 
their products by includ- 
ing extra utilities (such as 
e-mail or a World-Wide Web browser). 
Walker Richer & Quinn (WRQ) chose to 
set apart their product, TCP Connection, 
with a unique architecture. 

TCP Connection ($249) is a Microsoft 
Windows-based, 32-bit TCP/IP stack that 
supports direct network connections as well 
as dial-up Serial Line Internet Protocol 
(SLIP) or Point-to-Point Protocol (PPP) 
connections. This low-cost, easy-to-use 
package offers a wide variety of basic com- 



munications tools, 
such as FTP, telnet, 
and terminal emula- 
tion; speaking gener- 
ally, it is a strong 
choice for most basic 
TCP/IP applications. 

The code for 
most TCP/IP stacks 
is based either on 
TSR (terminate and 
stay resident) pro- 
grams, dynamic link 
libraries (DLLs), or — — 
virtual device drivers (VxDs); TCP Con- 
nection is the only product on the market 
that utilizes a combination of DLLs and 
VxDs. According to the vendor, this 
unique approach takes advantage of the 
speed of VxDs and the reliability of DLL 
drivers. Though we agree that the product 
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DRA6 AND TRANSFER: TCP Connection provides 
an easy-to-use FTP client. 



is both fast and reliable, it didn't seem any 
more so than Frontier Technologies 
Corp.'s SuperTCP/NFS for Windows or 
Spry'sAIRNFS. 

Installing TCP Connection was easy: 
We just entered all of our TCP/IP informa- 
tion and the brand 
of network adapter 
we were using. The 
installation routine 
automatically de- 
tects whether you 
are using an ODI- 
or NDIS-compliant 
network driver for 
LAN-based TCP/IP 
connections or a ser- 
ial port for SLIP or 
PPP connections. 
In addition to 



telnet and FTP, TCP Connection includes 
a set of packet-tracing and statistics-mon- 
itoring utihties. These are helpful for diag- 
nosing problems and analyzing the over- 
all health of the TCP/IP network. All 
errors are recorded in a log that provides 
the time, date, and source of the error. 



CHAIVIELEON 4.0 



TCP/IP Applications for Windows 



Includes WinSock TCP/IP 24 WINDOWS APPLICATIONS, MORE THAN ANY OTHER TCP/IP PACKAGE. 



100% DLL 



Only 6KB Base Memory 
5 Minute Install 
Internet 

Communications: 
Office, Home, 
Remote 



DataCofflin 
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Telnet (VT100, VT220, TVI), 
TN3270, TN5250, FTP (client & server), NFS (client 
& server), SMTP Mail witti MIME, NewsReader, 
PROFS Mail, LPR/LPD, Goptier, Phonetag, Ping, 
Finger, BIND, Wtiols. Scripting, Statistics, Custom, 
TFTP, SNMP Agent, and more. 

TERMINAL EMULATION Advanced features 
include scalable fonts, scripting, button pad, screen 
capture, drag-and-drop keyboard remapping and 
printing. INTERNET ACCESS Easy point-and- 
click access to ttie resources of ttie Internet. 
Read and post to news groups, download software 
or documents and searcti goptier space. NFS First ever client and 
server for Windows provides transparent file and printer stiaring (ask 
for Ctiameleon/V/^S). MAIL Internet SMTP Mail with folders, rules and 
MIME multi-media attactiments. DEVELOPER TOOLS Windows 
Sockets API; ONC RPC/XDR; WinSNMP, FTP, SMTP APIs, Visual 
Basic support and more. 




(408) 973-7171 

10725 North De Anza Boulevard 
Cupertino, California 95014, U.S.A. 
Fax: (408) 257-6405 



We're talking air-tight 
virus protection here. 



We mean what we say. 
Cheyenne InocuLAN" puts a 
tight seal on both your servers and your 
workstations, guarding your entire 
network from xnruses. In other words, 
we're not talking about another work- 
station-based or server-only product 
offering limited protection. We're talk- 
ing about a complete NCSA-certified 
anti-virus solution that places a secure 
cover around all the potential points 
of infection. InocuLAN integrates 
a centrally administered server 
module that scans for viruses at 




user-defined intervab and traps viruses 
m real-time whenever they attempt 
to enter or exit. It also includes a 
workstation module that scans 
individual hard disks and floppies. 
Then it blows the whistle at the first sign of 
boot, file, multi-partite, stealth, and poly- 
morphic viruses. Even the offer is 
iiir tight: order now and get a 
free copy of Cheyenne V-BASE", 
our comprehensive hypertext anti-\irus 
encyclopedia. Enough talL Call us at 
1-800-243-9462: And put the 
wraps on viruses, once and for all 




CHEYEl^E 

NIWYORK. PARIS LONDON MUNICH TOKYO 
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TCP Connection even offers 
possible solutions. 

Also. TCP Connection comes 
with FTP client and server appli- 
cations. The Windows-based 
FTP client makes file transfers 
easy with a drag-and-drop inter- 
face, similar to the Network File 
Manager in AIR NFS (Editors' 
Choice for "Tools for Con- 
necting" in our "Making the In- 
ternet Connection" story. Oct- 
ober 1 1 , 1994). You can switch to 
an FTP command line or open 
both interfaces at the same time 
to view the command-line equiv- 
alents of your mouse-controlled 
FTP commands. The FTP server 
lets you make files on your PC available to 
other users. The security features are excel- 
lent, allowing you to restrict access via 
address filtering and password protection. 

Unlike some of its more expensive 
competitors (SuperTCP/NFS is $495: 
AIR NFS. $449). TCP Connection lacks 
some of the more popular Internet access 
tools, such as Gopher, e-mail, or a news- 
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group reader. Without these, TCP 
Connection will not challenge the Spry or 
Frontier products as an all-in-one TCP/IP 
solution. Instead, WRQ hopes to position 
TCP Connection as the TCP/I P stack over 
which third-party applications run in cor- 
porate-wide installations. 

That could pose problems for TCP 
Connection, as competition in the TCP/IP 



world is fierce right now. and 
most TCP/IP stacks include all 
the TCP/IP utilities one would 
ever need. Based strictly on fea- 
tures, both SuperTCP/NFS and 
AIR NFS rise head and shoul- 
ders above TCP Connection.The 
feature set will improve some- 
what during the first quarter of 
1995 when WRQ releases an 
integrated TCP/IP package for 
$399 that will include both TCP 
Connection and Reflection 2 for 
Windows, the vendor's terminal- 
emulation application. 

TCP Connection is an af- 
fordable solution for corporate- 
wide TCP/IP installations. But 
the lack of Internet applications may turn 
users away from the product toward 
other, more complete packages. 
► TCP Connection. List price: 5249. 
Reflection 2. List price: 52W. Walker 
Richer & Quinn Inc.: I50<) Dexter Ave. 
North. Seattle, WA 98109; 206-217-7100; 
fax. 206-217-0293. 
Circle on reader service card 
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POWERLan 3.0: The Most POWERftil Peer-lo-Peer LAN Operating System 
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Buying an ordinary bridge 
for remote communications is just plain wasteful. 

NetRunner™ is more than the world's best-selling 
Ethernet remote LAN bridge, it actually pays for itself 
in savings. Cell Relay-based MicroBand Alii 
technology combines voice, fax and legacy data with 
your LAN/WAN tirafBc— without sacrificing LANAVAN 
performance. 




The result? Free interoffice phone calls 
^ and fax! That saves you thousands of 

V^^^^ dollars each year in toll charges. 

^^1^^^^*''** Once NetRunner saves enough to pay 
^ for itself, the savings go to your bottom line. 



Remote Otlict 
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See how much NetRunner can save you. Call for a free 
brochure: (800) MICOM AD 1642-66231. ext.1191 or 
dial our 24-hour fax (805) 583-1997. 

Call today and stop wasting money. 



NetRunner. It pays for itself. 

micam 



MANUFACTURER'S 

COUPON 
EXPIRES 12/31^6 



NDCOM Communications Corp.. 4100 Los Angeles Ave.. Simi VaUey. CA 93063-3397 Phone: (805) 583-8600 Fax: (805) 583-1997 

COUPON NOT TRANSFERABLt OfFEH VOID WHERE PROtllBITED Vi\m ACTUAl CASH VALUE 1/20 OR ONE CENT TRADEMAHliS ARE PROPERTY OF THEIH RESPECTIVE OWNERS. 
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Face it. Your executive staff isn't 
sitting on a beach faxing mennos. 
And your sales force isn't tucking in 
their babies over video phones at 
airport departure gates. 

But the many demands remote 
computing is now putting on your 
organization are both real and 
growing all the time. 

To satisfy all of your remote 
needs, we present pcANYWHERE.'" 
A complete software solution for 



algorithms increase performance 
by up to twenty percent over that 
of previous pcANYWHERE versions. 

Of course, pcANYWHERE isn't 
just for your remote users. 

It's also the perfect way for you 
to provide help desk support and 
quickly perform remote inventory 
maintenance. 

pcANYWHERE has the lock on 
security issues too, with the most 
comprehensive security features of 



The best selling 
remcrtt" viftware ftn 
Whidou's and /X)S 
users is mwlaUc in 
you frinn the Peter 
Ni/rum Graup at 
.Svnumic'C. 



Tomorrow, they will be able to share 
data between their applications. 

All of our Norton Network Senes 
products will work together to help 



REMOTE COMPUTING THAT 
GOES RUi BEYOND PSEUOO-EXECUTIVES 
FAXING FROM THE BEACH. 



any remote access program. 

There's password protection and 
data encryption, in addition, you 
can restrict drive access, blank the 




remote control, LAN access, data file 
transfers, general communications 
and commercial on-line services. 

PCANYWHERE 
VERSION 2.0 
FOR WINDOWS. 

The new version 
is still the easiest to 
use remote software 
product. Installation is 
fully automated. Smart 
set-up automatically 
detects configuration 
information.The System 
INI drivers are not 
modified, providing 
you with unparalleled 
compatibility with 

your other Windows ♦ ♦ 
applications. New Norton Assistant 
and cue cards make it easy for your 
users to compute remotely 

We've replaced TSRs with Virtual 
Device Drivers to free memory 
space and simplify system memory 
management. And for remote 
control access across both your 
LANs and WANs, pcANYWHERE 
now supports TCP/IP. 

Our new data compression 

SxirantK s a ripstefsd trademarV and pcANYWHERE « a trademartc of S)maritec CorpcK^ion.AllctfwriraderTw4c5a>ictne pnsperty of ther rcspectMC MdervPi^ 

Don't copy that floppy ©1994 Symantec Corporation AH nghls reserved 

CIRCLE 944 ON READER SERVICE CARD C ( 




(v.AiVYAVHEKE pmtdes ease of use, ruhusi functumaUty and imtstamiing 
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screen, lock the host keyboard, 
change host hardware settings, set 
log-in attempts and set the number 
of password entry attempts. 

THE NORTON NETWORK SERIES. 

pcANYWHERE is one of our 
Norton Network Series products. 

Today all Norton Network Series 
products share a common central 
console with a single user interface. 



you manage all of your end-user 
resources more effectively 

So you can focus on building the 
most reliable, responsive, and 
_ • * • * 

For the demanding li/esi>/es of 
today's mobile road uamws. the 
Editors of PC Magazine voted 
Norton pcANWHERE for 
Windows V. l.O thetr number one 
QIIQIQ^ dvice mremixecompuangsoftuure. 

August iO<5/l ♦ ♦ ♦ ♦ 

information-rich network possible. 

And make your company more 
competitive. 
Call for our White Paper today 
It won't show you any silly 
pictures of people faxing from a 
beach. But it will show you how to 
get more value out of your remote 
computing dollar 

CAU 1-800-453-1135. 



AskfoTExt.9l48and 
request our White Paper: 
Addressing Today's Access 
To The Enterprise Network. 

Wh,tr Pipe d.d'.it>e in US oriy ^or 
more .nfom-jtio" fi C4n«clj.caJI 1-900-667.866" 
In Auitrila CJJI 2-879-6577 
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NEW & IMPROVED 



News of announced network products and upgrades 



By Vicki B. Jacobson 



NEW 

AT&T Points You in the Right Direction 

"Roam free" seems to be the catch phrase for users of AT&T Wireless Communications 
and Networking Division's WaveAround. Designed for the company's WaveLAN PCM- 
CIA and Wave Point wireless prtxlucts. WaveAround permits mobile users to mt)ve freely 
about a building without losing their wireless connections. Users have uninterrupted 
access to the network as WaveAround scans for the best frequency available emanating 
from a WavcPoint (a wireless access point on the WaveLAN network). Moving freely 
within the WavePoint's range, users can continue to send and receive data as they roam 
about. WaveAround also provides automatic recovery should the user go out of range. 

To ensure the best ptissible coverage. WaveAround features a wireless LAN instal- 
lation tool: WaveMonitor. WaveMonitor is a graphical-based application that helps 
even the nontechnical user install and operate the access points. 
► WaveAround. List price: Included with WaveLAN PCMCIA and WavePoint 
products. AT&T Wireless Communications and Networking Division, 1700 S. 
Patterson Blvd., Dayton. OH 45479.(MH) I; 800-225-5627. 
Circle 951 on reader •service card 

NEW 

Cabletron Hubs Get Token-Ring Touch-Up 

Cabletron Systems maintains 
compatibility with existing mod- 
ules while announcing IK new 
Token-Ring products for its 
Multi Media Access Center 
(MMAC) and MMAC-Plus 
hubs. The new products provide 
a variety of functions ranging 
from port switching to integrated 
bridging, routing, and switching. 

These products break into 
three classes: Token Ring Port 
Assignment Modules, Token 
Ring Dual Repeater Media 
Interface Modules, and Token 
Ring Multichannel Modules. 
The Port Assignment Module 




TOKEN TOWER: Cabletron adds II new Token-Ring modulei to 
lU MMAC and MMAC-Plut hubs. 



provides port switching with support for up to four rings on the hub's bus, as well as two 
additional auxiliary rings. The Repeater Mixlule provides access to multiple backplane 
rings and pt>rt switching. SNMP management is available for two or four rings with the 
Management Mcxlules. 

^ Token Ring Port Assignment Modules. List price: 52. 795 to $4,295. Token Ring 
Dual Repeater Media Interface .Modules. List price: $5,295. Token Ring 
Multichannel Management Modules. List price: $8,250 to $10,995. Cabletron Systems 
Inc.,.?5 Industrial Way, Rochester, NH 03867-0505: 603-332-9400. 
Circle 952 on reader serx ice card 
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GG:MailTal(es on a 
New View for Managers 




Managing your e-mail system just 
got ciisicr w ith Lotus Development 
Corp. s Lotus ec:Mail View. It pro- 
vides a graphical display of the 
cc:Mail network, including message 
status, alerts, and reports. 

MailMap. the package's graphical 
top»ilogy manager, details messaging 
system components. It organizes 
these conipunents by status, by ob- 
ject type, or ge»)graphically. Mail- 
Map displays message routing, and it 
includes an autodisco\ ery tcature 
that identifies ct>mponenls and 
changes within directories and draws 
the ccirresponding topology maps. 

Also included is Mail Alert, a warn- 
ing system lor administrators that 
identifies potential errors such as 
failed connections or message deliv- 
ery. In addition. cc:Mail View in- 
cludes Lotus Approach, a relational 
database that facilitates predefined 
reports of such areas as connection 
information. maill>ox usage, and 
message-queue statistics. 
► Lotus cc:Mail View. List price: 
$2.W5. Lotus Development Corp.. 
800 El C ainitio Real W est. Moiiniain 
View, CA 94040: 41 5-335-64(Ml 
Circle 95J on reader service card 
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Storage Made Simple. 
Go Configure. 

While Novell Netware? Sun* and SCO" 
UNIX® users take odds on what tomorrow 
will bring, data-intensive applications 
continue to hoard storage at an alarming 
rate. Which is precisely why Digital" 
created StorageWorks '"- an entire line of 
SCSI-2 based products designed to give 
I^B you the most flexible means ever to 

bind and 

configure and expand your disk, tape and 
optical storage capacity So now, as long as 
you can slide a drive into a SCSI-2 
backplane, your specs can change as 
quickly as your needs. And because all 
StorageWorks products are modular and 
scalable, it's never been easier to protect 
your investment in the future. It's that 
simple. Like to find out more? Also simple. 

Just call 1-800-STORWORK 

Storage 

Solutions from Digital Equipment Corporation 

Tech Data 



MEKISEL 



Authorized StorageWorks Distributors 



O OtgltKl Equipment Corpofation 1994 Digrtal. SlorageWortcs and trte SiorageWorhs logo are irademarVs of Digilal Equtpmenl Corporation 
Sun, Novell. SCO and UNIX are an registerscl irademartu ol Iheir reapectrve compantes 
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NEW 

Wildfire Spreads Mobile Gommunication 

Staying connected while you're out on the road takes on a whole new meaning with 
Wildfire Communications' telephone-based electronic assistant. The Wildfire Elec- 
tronic Assistant is a voice-activated communications system that handles incoming and 
outgoing calls, schedules follow-up calls, gives reminders, and maintains a contact list. 
Because this is a multitasking system, it can screen calls and deliver this information to 
the user while another caller is on the line. The system is installed at the office and con- 
nected to a public telephone network via a Tl link. Users can dial in from any phone — 
cellular or coin-operated. Future versions will support fax and e-mail. 
► Wildfire Electronic Assistant. List price: $2,000. Wildfire Communications, 20 
MaguireRd., Lexington, MA 02m;6l7-674-1500;fax, 617-674-1501. 
Circle 961 on reader service card 
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IMPROVED 

Gastelle Eases Network Faxing 

Managing, sending, and receiving faxes on a NetWare network just got easier with the lat- 
est release of Castelle's fax-server software. FaxPress, Version 3.5, provides an express 
installation option for automatic setup or a customized installation routine for network 
managers who want more 
control. Version 3.5 incorpo- 
rates in one box all the con- 
trol buttons for sending 
faxes. With an attachment 
option, users can scan docu- 
ments into the software to be 
sent as fax attachments. For 
receiving, FaxPress supports 
CCITT subaddressing to 
route incoming faxes, in 
addition to its previous sup- 
port for manual routing and 
automatic routing (DID and 
DTMF). Optical Character 
Recognition software is also 

available as an option. — ^^^^^^^ 

► FaxPress, Version 3.5. List price: For users of 3.x or above, $395. Castelle Inc., 
3255-3 Scott Blvd., Santa Clara, CA 95054; 800-289-7555. 
Circle 962 on reader service card 
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BOX OF BASICS: FaxPress organizes all of Its controls for send- 
ing a fax In one box. 



NEW 

StationLock Promises to Secure Your LAN 

Trend Micro Devices combines network security and virus protection in the software 
version of StationLock for LAN. StationLock integrates a preboot DOS platform on 
the client with an NLM on the server. Network managers can control access privileges 
by configuring each client's security settings from the server. Settings can be established 
that allow a single client to be operated by multiple users or for a single user to access 
multiple clients. Additional security features include password protection, floppy disk 
encryption control, and restricted floppy disk drive, directory, and file access. Antivirus 
features include a preboot virus check and virus pattern scanner. 
► StationLock for LAN. List price: $129 per client; free as an NLM. Trend Micro 
Devices Inc., 242/ W. 205th St., Suite D-lOO, Torrance, CA 90501; 310-782-8190. 
Circle 963 on reader service card 
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MaxoptixGorp. s N Works division 

offers Praxis, a plug-and-play network 
storage device. The Praxis system 
($49,995) installs directly onto the 
Ethernet network and creates 6()GB 
of LAN on-line storage. Praxis is 
platform- and NOS-indcpcndenl. It 
does not require special drivers or 
physical mounting on the server or 
clients: Both recognize it as another 
server on the network, 408-954-9700. 

CORE International scales down 

mass storage with its CORHarray 
Micro 2000 subsystem. COREarray 
($7,999) provides scalable storage 
from 1GB to 2GB: network man- 
agers can add additional drives as 
the network grows. The system 
features RAID and 5 fault toler- 
ance, remote monitoring, and 
alarms. 407-997-6055. 



MODEMS 



Apex uaia d clivers a combined fax 

modem and Ethernet card with the 
MultiCard ($549). The Type II PCM- 
CIA card can handle concurrent 
operation and multitasking capabili- 
ties. Remote users can remain logged 
on to a network while sending and re- 
ceiving data files or faxes. MultiCard 
supports lOBaseTand 10Base2 wiring 
for DOS, Windows. NetWare, and 
OS/2 environments. 510-416-5656. 

Linksys s new PCMCIA Faxmodem 

14.4/14.4 provides users with a 14.4 
kilobit-per-second fax and modem 
and MNP 10 error correction, for 
high-speed cellular transmission. The 
Faxmcxlem ($299) offers data and fax 
transmission speeds up to 57.6 Kbps 
with V.42 compression. It is bundled 
with Delrina s COMit and DOSFax 
programs, allowing users to send and 
receive faxes, to access the Internet, 
and to dial-in to popular on-line 
services. 714-261-1288. 
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WE SET OFF THE 
BIGGEST CHAIN 
REACTION 

IN ETHERNET 

HISIDRY. 



With EtherWave cards, adapters and transceivers, 
you can add computers or printers to your network 
in moments, without pulling more wire. 




Best New 
Network Hardware 



PCWEEK LABS 
Overall scora 
4.0 



Farallon's EtherVVave® has forever 
changed the way people tliink about 
lOBase-'I networkini'. For the tlrst time, 
expanding a lOBase-T network is not a 
difficult, time-consuming undertaking. 

Thanks to HtherWave, you can now 
"daisy-chain" devices from any lOHase- T 
hub pt)rt or wall jack. Add a PC or printer 
in minutes. Ciinnect a PC notebook 
without working up a sweat. Or quickly set 
up a small network without a hub. I inally 
Ethernet expansion is, literally, a snap. 

Best of all. EtherVVave is KMPi. lOBasc-T 
compatible and uses 3CC)M's Parallel 
Tasking. No wonder our EtherWave ISA card 
tied with .^(]OM's Etherl.ink III card for lop 
performance among Pl^ netw»)rk interface 
cards, as reported by PCWeek Labs. 

Of course, Earallon's EtherWave is also 
compatible with all leading network operating systems, 
including NetWare, LAN Manager, 
Windows NT, Windows lor 
Workgroups, LANtastic, and PC/ 
K P. And it's fully SN.MP manage- 
able, so you can 
monitor EtherWave 
devices anywhere on 
\(iiir network, even 
at remote sites. 




Hardware 
Product of the Year 



With EtherWave (unlike thinnet), network changes 
wt)n't bring down the network. Or affect hop count. 

.And with EtherWave you get the flexibility of 
two self-terminating R)-43 ports {o make 
daisy-chaining a breeze. It's like getting a spare 
hub port with every device. All this and a 
lifetime warranty. 

So call us today and find t)ut how you 
can put EtherWase to work for you. Then sit 
back and enjoy the favorable reaction from 
evervone on vour network. 




Famllon 

React now. Call 1 800-949-7761 Ext. 4 
for your FREE EtherWave Info Kit! 

To receive information by tax, please call 1-510-814-5040 
Outside the U S and Canada, please call Farallon at 1-510- 
814-5000 or fax 1-510-814-5023 CompuServe ID Farallon 
75410,2702: Internet ID intofltarallon com; Inlernel 
World Wide Web server: http://www.tarallon com 




r 




All iLidcnuiks arc Ihc propffty of their mpcctivr owners. Patents pending for EtherWavr U',.lin>>l>igv, 
Copyright C Kar,illun (Amiputing, Inc. All rights reserved. 




TCP/IP for Windows 
Never Looked So Good. 



Pathway 
Access 



a Windows Sockets applications 

□ Terminal emulations 
NEW •TN3270(withHLLAPI) 

•VT1 00-320 

•VT240/340,3179G graphics 
NEW SCO ANSI 
NEW •ANSIX3.64 

•Tektronix 4105/4010 
a FTP Client and Server 

□ Internet Mail/News Reader 

□ Printing Services (LPR/LPD/IPR) 

□ Script Language and Compiler 

□ Graphical Keyboard Remapper 

□ SNMP Agent and Diagnostics 

□ Pathway Client NFS Option 

□ NOIS/ODI/ASI/PDS/X.25 

□ NetBIOS over TCP/IP 

□ Remote Access (PPP/SLIP/CSLIP) 

□ Extensive Third-Party Support 





If you need to access TCP/IP networks from Windows, choose the 
product that gives you more than just a pretty user interface. 
Pathway Access 3.1 sets a new standard In networking by providing 
the most rock-solid and easy-to-use, complete TCP/IP solution 
available. Pathway AcMss 3.1 includes true Windows applications 
while supporting all the DOS applications you already have. So when 
your users need access to the full power of your TCP/IP mtwork -- with 
the native user interface they prefer ~ Pathway Access 3.1 is the best 
choice. Nothing else even comes close. Call today for details on our 
competitive upgrade offer available for a limited time only. And we'll 
also send you our free Pathway Access demo disk that proves why 



TCP/IP has never looked so good. 



WOLLONGONG 



STRAIGHT TALK. SOLID SOLUTIONS. 
1 *800*872*8649 

In California: 1-800-962-8S49 or 415-962-7202 FAX: 415-962-0286 salesatwg.com. In Canada: 519-747-9900 In Europe: (0344) 304242 

©1994 The Wollongong Group. Inc. All rights reserved All trademarks are property of their respective holders. 
CIRCLE 864 ON READER SERVICE CARD 
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THE NETWORKER 



Lessons from the Installation Trenches 



The ordinary user may have to put up with 
bad installation programs just a couple of 
times a year.but the average network man- 
ager or consultant may be faced with such 
problems weekly or daily. 
Some things installation programs do, or 
don't do.aren't so much detrimental to good 
network management as just annoying. Would it be all 
that difficult for the industry to agree on a standard 
name for the installation program? 1 could live with 
INSTALL.EXE and SETUP.EXE..but the variations 
really bug me. 

I am tired, too. of installation programs that automatically 
scan my C: drive for Windows. I have a couple of local drives on 
one machine so Windows could be on another drive.and 1 usual- 
ly don't store Windows on any local drive;! store it on my server. 
The process is thus useless and time-consuming. Why not simply 
ask me where Windows is installed? 

Usually these arc the same programs that copy a bunch of 
files to the local drive to run the installation program.That's even 
more irritating. because sometimes 1 don't have a IcKal drive and 
when I do.it often lacks free space. I've got no problem with the 
installation program's need for some disk space: I'd just like the 
program to ask me which drive it should use. 

Some programs still mess with my AUTOEXEC.BAT and 
CONFIG.SYS files.and the ones that don't aren't much smarter. 
They'll make a backup, but if you have to run the installation 
more than once, they're not smart enough to make multiple 
backup copies. Sometimes, when the vendor is nice enough to 
create separate modified versions of 
these riles.the new versions turn up in 
my application directory or in the 
root of my server drive. Would it be 
that difficult to ask me what to name 
the modified files and where to put 
them? 

While they're at it. I'd like all 
installation programs to do what 
some of the better ones do: Let me 
browse drives during the installation 
process to select where to put the 
application. I know I should figure 
that out before I start the installation, 
but when you work on many differ- 
ent systems.it's easy to forget where 
you are and what directory you 
should use on the current system. 

But this assumes you get a choice 
in the first place. Lots of applications, 

lllwtraiHHi tn Da\id Bamundo 




By Diane 
Danielle 




I dont object to a vendor offering a 
default directory, but I want to put 
software where I want it. 



both end user and network oriented.still insist on being 
installed in a particular directory in the root.When I ask 
developers why they do this, they answer that a stan- 
dard application directory is easier to support. (I sup- 
pose we should just be grateful that they put the files in 
a directory.) I've no objection to a vendor offering a 
default,but my directory structure is mine and I want to 
put software where I want it, not where the vendor 
decides it should go. 

The biggest headache these days is the sheer number 
of floppy disks. When an installation fails. you have to 
go through the long, boring process all over again. Surely pro- 
grams of this size, whether they are shipped on disks or 
CD-ROMs, should be designed with restart functions. 

Windows, far from making application installations easier 
(as some Microsoft folk contend), has exchanged one set of 
problems (driver installation by application) for another. The 
Windows situation has gotten so bad. a cottage industry has 
grown up just to track and manage the changes Windows 
applications make to the environment. But these programs can 
only identify what is happening: the underlying problems 
remain. 

The DLL updates are a particularly sore point with me. I'd 
like installation programs to warn me if they're going to update 
files in the Windows system directory (if only so I can change 
them from read-only to writable before I begin the installation): 
give me comparative information (filename.size.and date):and 
let me choose whether or not to do the upgrade. 

From a network management perspective, file extension and 
.INI management are even worse.Too 
many Windows applications assume 
you'll do an upgrade in place. They 
keep the same .INI name and don't 
bother to change the extensions even 
if the file formats have changed. It's 
hard, if not impossible, to build rea- 
sonable transition and support strate- 
gies with such applications. 

I wish I could say that programs 
designed to run on networks had bet- 
ter installation programs, but they've 
just inherited the same problems of 
standalone PC programs. Next time 
I'll tell you why.n 



Diane Danielle is an independent networking 
consultant in Berkeley. California. She can be 
reached on CompuServe at 70020.645 or MCI 
Mail at.W-115'^. 
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WHEN 

You know the drill. It's a quarter to five and you're racing towards a deadline. 
Do you really care about superior processing and technological advancements? Hardly. 

EASTER 

You want your job out of the printer. Now. 
And that's what the QMS* 1660 and 1060 Hammerhead Print Systems are designed to do. 

ISNTTE^ST 

We've thought through the technology so that you don't have to. 
Say, wouldn't it be nice to get your work out the door on time so that you can, too? 

Enough. 



Because time is of the essence, call 800 97ZS708 DepL 5008 today. 
OutperfDrm The Very Best 



QMS 





For service on QMS or other products, call «0() 762-8894 (U.S.) • Q-Fax 800 633-7213 • Canada 800 263-5508 

UMS. the QMS lu^ and Hammerhead are tndciTurk> or niUsicml iratlt-nurlu (>l <.JM.><. Inc > >ne Magnum IW. MctaiJe. .M. :h>«I«. 2US 63.1-4300. 
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DERFLER & GREENFIELD 



Cooks and Broth: The Story of High-Speed Networking 




Urrgh. Enough with tomorrow's networks. I'm tired 
of hearing about the next and greatest high-speed 
network. We've got too many to choose from 
already ; any more will just make me want to throw 
out the cooks and the broth. 
There's full-duplex Ethernet. right? Full-duplex 
Ethernet is supp>osed to give you a high-speed con- 
nection to your server by doubling Ethernet's speed. I think this 
one is going nowhere real fast. 

Then there's Fast Ethernet or now IEEE 802.3u.We've talked 
a lot about Fast Ethernet. These are the guys — Grand Junction 
and 3Com to name two — who are speeding up Ethernet's sig- 
naling speed but basically keeping it's collision detection. I like 
802.3u for now. particularly when combined with a switch to con- 
nect to a server, but over the 
long term I think there are bet- 
ter approaches. 

The other fast Ethernet 
guys— lOOBaseVG— now fall ^ 
into IEEE 802. 12. Frank, I love 
the technology, but let me tell 
you that I just don't see HP and 

it's group using their marketing ^ Greenfield' 
muscle to push the approach. I Kireenjieiu. 
think we're looking at another Keeping the specs 
Ethernet and Token-Ring bat- . • • i r 

tie. You can decide where 100- '^^'^ht " enough for 

BaseVG falls in that war. anyone. You need 

And don't forget trusty old r 

FDDI. Sure FDDI is still fi'wer not more 

expensive, but if you want to highspeed Options. 
build a high-speed backbone it 

really is the best choice. And now that companies like Cabletron 
are knocking down their FDDI prices, building such a backbone 
is even more attractive. 

Wait there's more. My favorite. Asynchronous Transfer 
Mode (ATM), is still here. It's got great long-term promise; 
expect to see ATM in the WANs and on the backbone shortly. 
But it's really best for places running real-time voice and video. 

But some vendors think ATM is going to be too slow. Can you 
believe it? It's got 155 megabits of dedicated bandwidth, and 
they say it's too slow. Their point, or should I say an engineer at 
AT&T's point, was that with PCI running at 150 megabytes, 
tomorrow's networks will need at least a gigabit of bandwidth. 

Keeping the specs and standards straight, Frank, is enough 
for anyone. Our readers need fewer not more high-speed 
options. The best the industry can do is coalesce around two 
solutions — one for the LAN and the other for the WAN — and 
forget the rest of these high-speed headaches. 




Take two nodes and call me in the morning, David. 
Diversity is what makes a market. It also (if you 
hadn't noticed) keeps editors employed! Thinking 
that one networking or communications technolo- 
gy will dominate is the major act of self-delusion 
practiced by ATM advocates. My best advice for 
readers: Understand all the connectivity options, 
and use what makes sense when it makes sense. 

There's power in diversity. It's a shame that you don't think 
much of full-duplex Ethernet, David.The blending of full-duplex 
and 100BaseT is a great combination. By itself, 100BaseT suffers 
from distance limitations, because the CSMA control technique 
requires that every node sense some part of the same packet at the 
same instant. So high speed and short packets drive down the 

allowable cable length. But if 
you roll full-duplex technology 
into 100BaseT, an action that's 
under way in the IEEE now, 
then you get 100-megabit con- 
nections for as far as you can 
_ push the signal across the cable 

rV ^^^1 without the need for retiming 

17 h r\ f1 • repeaters. Do that, and who 

Prank uerjler: ^^^^^ ^^^^^^ overhead of 

Understand all the ATM in the campus backbone? 
^- Bv the way. readers, the 

connectivity options, ^pp^^, ,ooBaseT is another 

and use what reason for our repeated advice 

7 7 to spend the few additional 

makes sense when it j„„^;^^ ^^i^,^, 

makes sense. particularly for your new PCI- 

bus computers. If you're buying 
any new Ethernet adapters, consider 10/100 boards. 

When you select networking and communications technolo- 
gies, look at the nature of the data going across the network. 
Estimating the volume of the data and the required response 
time only tells part of the story. Specifically, you have to consid- 
er whether the data is multipoint or point-to-point and whether 
it's bursty or streaming. Then add the dimension of distance (a 
major driver of cost), and you can make an informed decision. 

For example, over long distances frame relay is perfect for 
bursty multipoint data while ATM is better for streaming mul- 
tipoint. FDDI is great for streaming data going to multiple loca- 
tions on a campus or urban area, but options such as full-duplex 
100BaseT are more economical for point-to-point connections 
across similar distances. 

Network planners face more variables and requirements 
than ever before, and they need a full suite of options to meet 
those requirements. □ 
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Win32 operating systems have 

greatly advanced the art of handling 
runtime errors and exceptions. This 
issue's Power Programming explains how 
you can take advantage of this in your 
applications. 



The CHOICE 
Command 



User-to-User 

BY NEIL J. RUBENKING 

Adding Help to 
EDIT.COM 



The June 14. 1994. User-to- 
User column gave instructions 
on making DOS command 
help more accessible from the 
DOS editor by swapping be- 
tween the two using DOS- 
SHELL. You can have simul- 
taneous access to both, 
though, by replacing Edit's 
help with the command help for DOS. 
Here's how to do it: 

• Rename the file EDIT.HLP to EDIT- 
HLP.OLD. 

• Copy HELF.HLF to EDIT.HLP. 

• Change the string "-9990" near the be- 
ginning of the new EDIT.HLP to "-9995". 
Now, pressing Fl in Edit displays DOS 
command help. By resizing the windows 
you can edit a command while looking at 
help. Remember, this help is closed with 
Esc and not with Alt-FIX. 

Svend OlafMikkelsen 
Kobenhavn, Denmark 

► PC MAGAZINE: Once you install the DOS 
command help as described here, you 
won't have access to the Edit utility's own 
help system — not a huge drawback since 
Edit is extremely simple to use. With the 
DOS command help installed, you can 
even mark and copy lines from the help 
text directly into the file you're currently 
editing. 

The one step that may give you a bit of 
trouble is finding the string "-9990" and 



replacing it with "-9995". Windows users 
can make the modification easily using 
Write. Load EDIT.HLP, choosing No 
Conversion when prompted. Search for 
"-9990", change the 0 to a 5, and save the 
file. That's it! 

To make the patch under DOS, you'll 
need to use DEBUG. Start with the com- 
mand debug EDIT.HLP. Now at DE- 
BUG's dash prompt, enter 

s cs:100 1 a '-9990' 

DEBUG will respond with a nine-charac- 
ter address of the form 0B9F:08C5. Now 
enter the command 

e xxxx:xxxx '-9995' 

substituting the address returned by 
DEBUG for xxxxrxxxx. Enter W for 
Write and Q for Quit and you're done! 

Why the particular strings "-9990" and 
"-9995"? I have no idea, but Tm grateful 
to this reader for discovering them! 
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The CHOICE command in DOS 6..r 
lets you put a timed pause into a batch 
file — a significant improvement over 
the PAUSE command, which only re- 
sumes execution if the user presses a key. 

When my computer boots, it displays a 
message that disappears either when you 
press a key or — if you don't — after 30 sec- 
onds. I use the line 

CHOICE /Crzxcvbnm /T:b,30>NUL 

in my AUTOEXEC.BAT, following the 
message that I want displayed. Execution 
drops through to the next command if any 
alphabet key on the bottom row of the 
keyboard (z, x, c, v. b. n. or m) is pressed, 
or if no key is pressed after 30 seconds. I 
used all the alphabet keys on the bottom 
row to give a wide area to aim at, but any 
number of characters can follow the /C: 
switch. The character after the IT:, howev- 
er (which CHOICE uses as the default if 
no key is selected), must be one of the keys 
designated in the /C: switch. The time 
delay can range from zero to 99 seconds. 

W. T. Marchant 
Halifax, Nova Scotia, Canada 

► PC MAGAZINE: CHOICE waits until the 
user presses one of the keys in its list and 
then sets the DOS ERRORLEVEL to 
that key s position in the list. For example, 
if the user presses c in response to the 
command CHOICE /C : abc, CHOICE 
sets the ERRORLEVEL to 3. since c is 
the third character in the list. 

Sometimes, though, you want a delay 
the user can t interrupt so easily — to dis- 
play a 30-second copyright notice, for ex- 
ample. In this case, you can use CHOICE 
strictly for its time delay (without worry- 
ing about which key will be pressed) by 
using a single difficult-to-enter character 
for the command's character list. You 
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C : \WINWORD\WINWORD 
C: \WINDOWS\WINMINE 
AppOk = True 
while AppOk = True 
Do 

AppOk = False 

if (GetAppExe(GetAppActive() ) 

then AppOk = True 
if (GetAppExe (GetAppActive( ) ) 

then AppOk = True 

End 

AppActivate ( ' Progreun Manager* ) 
SendKeys ( ■ % { F4 ) ( enter) " ) 



= C:\WINWORD\WINVrciRD.EXE) 



= C:\WINDOWS\WrNMINE.EXE) 



figure 2: This variation on tlie previous WINCMD script exits Windows 
when both WinWord and Minesweeper terminate or any other program 
becomes active. 

LaunchSpecial LC_WAIT C:\WINWORD\WINWORD 
AppActivate ( "Program Manager") 
SendKeys { " % { F4 ) { enter ) " ) 

figure 3: The latest version of WINCMD makes It possible to write a 
script that will terminate Windows when a specified program is closed 



you close them all or activate another, 
Windows terminates. 

George Sansing, Jr. 
Jackson, Mississippi 

^PC MAGAZINE: This tip comes in handy if 
you use Windows in order to run one or 
two particular applications only. 

You can get WINCMD from PC Mag- 
Net's Utilities/Tips Forum, Library 2. 
Download WINCMD.EXE (for the pro- 
gram itself), plus the two WINCMD func- 
tion libraries WCLIB.WCL and WCL2- 
.WCL. Use File Manager to create an 
association between files with the exten- 
sion .WCM and WINCMD, and then sim- 



ing for just "Program 
Manager" by itself, it 
will fail.) 

WINCMD 1.4 
(the current version) 
includes a new com- 
mand, LaunchSpe- 
cial, which will be 
useful here. Mr. 
Sansing's script 
shuts down Win- 
dows if, for example, 
you switch from 
WinWord to the 
Program Manager. If 
you want to close 
your Windows ses- 
sion only when the 
— — selected application 
terminates, not just when it ceases to be 
the active app, use the code in Figure 3. 
The LaunchSpecial command with the 
LC_WAIT parameter launches the spec- 
ified program and then waits until that 
program terminates before executing the 
remaining lines of the .WCM file. 

Another WINCMD function called Is- 
Running lets you create a .WCM file that 
will terminate Windows only when all of a 
selected set of applications are closed. Fig- 
ure 4 shows how. WINCMD starts the de- 
sired applications (here WinWord and 
MineSweeper) and then enters a loop that 
continues as long as either application re- 
mains running. 



C: \WINWORD\WINWORD 
C : \WINDOWS\WINMINE 

while IsRunning (C:\WINWORD\WINWORD. EXE) OR IsRunning (C: \WINDOWS\WINMINE. EXE) 
Do 
End 

AppActivate ("Program Manager") 
SendKeys( ■%{F4) (enter) • ) }*rf!HTt. 

figure 4: Using another feature of the current WINCMD, this script launches two programs and 
terminates Windows when both programs are closed. 



could use a line like the following, for ex- 
ample 

CHOICE /C:_/T:_, 30>NUL 

where the underscore represents ASCII 
character 255. (In most text editors, you 
enter an ASCII 255 by holding down the 
Alt key, tapping 2 5 5 on the numeric key- 
pad, and then releasing the Alt key.) 
Since ASCII 255 looks just like a space, 
the user won't learn much, even by peek- 
ing inside your batch file. 

You can create even longer delays by 
using the FOR command to repeat the 
CHOICE-based delay, as in the following 
line: 

FOR %%v IN (x X X X X X X X X X) 
DO CHOICE /C:_/T:_, 60>NUL 

CHOICE will wait 60 seconds for each of 
the ten x"s in the FOR command's list. 
Thus, this line will cause a batch file to 
delay ten minutes and then continue exe- 
cution. 

Restricting 
Windows Usage 

I currently use only one Windows appli- 
cation: Microsoft Word for Windows. 
Since I still do most of my work in 
DOS. I want a way to exit both Word 
and Windows in one step rather than 
having to close Word and then also quit 
Windows. Your WINCMD utility (for 
more information, see the Utilities col- 
umn in your issue of April 27, 1993) pro- 
vides the way. 

Figure I shows the WINCMD file I 
use with Microsoft Word. It allows me to 
run Word and then exit without having 
to wait and exit Windows too. Also, if I 
try to switch programs, WINCMD exits 
Windows. Figure 2 shows how you can 
run several Windows applications this 
way. You can switch back and forth be- 
tween the applications, but as soon as 



ply put an icon for WORD. WCM (or the 
variant of your choice) in your Startup 
group. (Note that if you've maximized one 
program group, the Program Manager's 
window title will be, for example. Program 
Manager - [Main]. Since the script is look- 



One caution: If you put a file like 
WORD.WCM into your Startup group, 
you'll have to resort to trickery to get it 
out, since any attempt to switch out of 
Word and into the Program Manager will 
cause WINCMD to close Windows. Sim- 
ply rename the trouble-making .WCM 
file in DOS, and then start Windows. 
WINCMD will generate an Application 
Execution Error dialog when it attempts 
to access the command file. Click the OK 
button and you'll be free to make the nec- 
essary changes. □ 



C: \ WINWORD \ WINWORD 

while ( GetAppExe (GetAppActiveO ) = C:\WINWORD\WINWORD.EXE ) 
Do 
End 

AppActivate ( "Progreun Manager") 
SendKeys ("%(F4){ enter}") 

figure 1: This WINCMD script terminates Windows when WinWord Is no longer the active 
application— handy if you only want to run WinWord. 
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The squadron of 64-bit 
graphics accelerators from 
ATI -the GRAPHICS 
PRO TURBO, WINTURBO and 
GRAPHICS XPRESSION - has landed. 
Affordably priced from only $179, they're attacking 
computers with rocket-like performance, laser 
sharp graphics and galactic true colors. 

Hi-res, True Color Galaxies 

Resistance is futile. High resolutions of up to 

1280x1024 and 16.7 
million true colors 
will overwhelm you. 
These advanced 
accelerators propel 
applications faster in 
true color than other 

FlexDtsk+ '^^^ 
For enbmccd opcntion and colors. And the 
complete control of superior performance, 
Windows options up to 42 million 
Winmarb*, will conquer even the most complex 
applications. Plus, the flicker-free display - at up 
to lOOHz - reduces eye-strain over prolonged 
periods of attack. 

Propelling Windows 

Armed with an arsenal of utilities to enhance 
Wmdows, the /nacA64 graphics accelerators breeze 
through Windows apphcations quickly and effort- 
lessly. The unique WmSwitch feature allows color 
and resolution to be 
changed - without 
restarting Windows. 
A stellar range of soft- 
ware drivers enable 
popular operating 
systems to be explored 
-OS/2, UNIX, 
WmdowsNTCAD, 
DOS and others. 




WinSwitch 
Chittge resolution and color 
without exiting Windows 



Beam up an ATI 64-bit graphics accelerator today. 
There's one to meet every application, budget and 
bus type. They're light years ahead of other 
accelerators. 

Copyright ® ATI Technologies Inc., 1994 ATI, mach64, WinSwitch, 
FlexOesk«, GRAPHICS PRO TURBO, GRAPHICS XPRESSION and 
WINTURBO are trademarks and/or registered trademarks of ATI 
Technologies Inc All other company and/or product names are trade- 
marks and/or registered trademarks of their respective manufacturers. 
Features, performance and specifications may vary by operating system 
and board model and are subject to change without notice 

* WinBench 4 0 and PC Bench 8 0 performance tests done on a Pentium 
90MHz. 16MB RAM. 256K cache, 420 MB HO. using 2MB and 4MB PCI 
graphics cards. WinBench 4 0 at 1024x768/256 colors (large fonts) and 
800x600 in 167M colors Ismail fontsi at 70H2 refresh rate 
''Suggested US retail price, dealers may sell for less. 





vasion 0 
■bit Graohics 



Fast 64-bit Accil%Sm 
• AfFordably Priced 
Instant Windows Mo^^BTching 



• Built-in motion video acceleration 
at no additional cost 

• Fast DOS and VGA performance 

• Supports OS/2, Vl/lndows, and 
Windows NT at any resolution, any 
color depth 

• Up to 1280x1024 in 256 colors or 
800x600 in 16.7 million colors with 
2MB versions 

• Easy installation and configuration 

• Energy efficient Green PC 
support 

• 5 year warranty 

• ISA. PCI and 
VESA Local Bus 





Outperforms Other accelerators m Windows. 



GRAPHICS PRO TURBO 



• For professional true color 
graphics 

• 2MB(upgradeable|or4MB 
VRAM memory 

• Up to 1280x1024 resolution in 
16.7 million colors 

• Color calibration software 

• Up to 100Hz refresh rate 



WINTURBO 



GRAPHICS XPRESSION 



• Value priced VRAM accelerator • Performance equal to VRAM 
(similar to GRAPHICS PRO accelerators at 256 colors 




(similarto GRAPHICS PRO 
TURBO) 

• 2MB VRAM memory 

• VRAM offers better performance 
at higher refresh and color 
depths 



I'xiiwuiniiiio r ■ 



accelerators at 256 colors 
1MB(upgradeable)to2MB 
DRAM memory 
Up to 75Hz flicker-free display 



PCWOiOD 



July 2Sth 1994 




W\^mm riCHNOLOGIES INC 



Perfecting the PC 

CIRCLE 127 ON READER SERVICE CARD 



ATI TECHNOLOGIES INC. 

33 Commerce Valley Drive East 
Thornhill Ontario Canada L3T 7N6 
Telephone: (905) 882-2600 ext. 41 1 1 
Facsimile: (905) 882-2620 
CompuServe: GO ATITECH 



You Don 't Have To Wait Around 
For The Others^ Because 
We Already Have 
Pentium 
Technology 




On Board 



DIGICOM'S 

DG-Penpro 

Pentium ^ Micro Processor System Series 



Pentium™ Micro Processor system 
are the next frontier of PC performance. 
If you have a need for speed, DIGICOM'S 
Penpro System will deliver Utilizing the PCI or 
VESA Bus, the Penpro deliver high power at break-through pricing 



DG-Petipro-H-PCI 



DIGIS-H-PCI Main Board 

Intel Pentium ^'^60/66MHz Processor 

With CPU cooling FAN 

Intel Mercury Chipset 

512K Cache Memory 

Expandable to 128MB 

AMI System BIOS 

Full Tower Case 

8 ISA Slots, 2 on VESA slots 

4 layer PCS design 

Flash ROM optional 

ZIF socket4 on board 

VGA on board 




DG-Penpro5-PCI or Penpro54-PCI 



DIGIS-PCI Main Board 
Intel Pentium ^^60/66MHz Peocessor or Intel 
Pentimu ^'<75/90/l00MHz Processor 
Intel Mercury Cliipset 
Intel Neptune Chipset 
256K Cache Memory 
Expandable to 128MB 
AMI System BIOS 
Full Tower AT Case 
5 ISA Slots, 3 PCI slots 
FDD controller on board 
2 serial & I parallel ports on board 
PCI IDE & ISA IDE Interface on board 
ZIF socket4 or sockets on board 



DG-Penpro-VP 



DIGIS-VP Main Board 

Intel Pentium ^'<-60/66MHZ Procesor With 

CPU cooling FAN 

OPTi 596/597/822 Chipset 

5I2K Cache Memory 

Expandable to 128MB 

AMI System BIOS 

Full Tower Case 

5 ISA Slots, 3 on VESA slots & 3 PCI slots 

Flash ROM BIOS optional 

ZIF socket4 on board 

Green Cell on board 

Light Green Function on board 



UIGIS-H-I'CI & DIGIS-PCI MAIN BOARD DIGIS-VP MAIN BOARD 

The main board lor the DG-Penpro System 





DIGICOM 



EUROPE: 

DIGICOM 
EUROPE B.V. 

WAGENMAKERSTRAAT 7. 
2984 BG RIDDERKERK 
THE NETHERLANDS 
FAX:31-1804-19815 
TEL:31-1804-11888 

USA 

AMERICAN 
DIGICOM CORP. 

CALIFORNIA OFFICE: 

1233 MIDAS WAY 

SUNNYVALE, 

OA 94086 U.S.A. 

FAX:408-245-1584 

TEL:408-245-1580 



ASIA: 

ANPROINC. 
DIGICOM GROUP 

9FL. NO 2. LANE 235. 
PAO-CHIAO ROAD, 
HSIN-TIEN CITY. TAIPEI COUNTY. 
TAIWAN. R.O.C. 
FAX;886-2-91 7-9099 
TEL:886-2-91 7-8555 



NEW YORK OFFICE: 
125 MICHAEL DRIVE 
SUITE 103 SYOSSET 
NY 11791 U.S.A. 
FAX:5 16-496-2366 
TEL:516-496-2323 



DG-Penpro System 
CIRCLE 212 ON READER SERVICE CARD 



Featuring the world's fastest PC processor 




pentlunrr 



Best Performance for all PC software. 
Quality you can count on. 
Available now. 



TEXAS OFFICE: 
610 PRESIDENTIAL 
DR. SUITE 104 
RICHARDSON 
TX 75081 U.S.A. 
FAX:214-480-0199 

TEL:214-480-9998 The Intel Inside logo and PenUunf" Processor are trademark of Intel Corporation. 
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BY JEFF PROSISE 



Print DOS Screens 
From Windows 



One pesky little problem that 
bothers new and veteran Win- 
dows users alike is the inability 
to print the screens of DOS 
programs running under Win- 
dows. When you press the 
PrtSc key in a DOS application 
running under plain DOS. a 
routine inside your PC's ROM 
BIOS outputs the screen to the printer. (If 
the DOS app is running in graphics mode, 
you must have DOS's GRAPHICS utility 
installed. In this case, it's the memory-res- 
ident code of GRAPHICS, not that in the 
BIOS, that performs the screen dump.) 
But press PrtSc when the same app is run- 
ning in a DOS session under Windows, 
and nothing happens. 

Actually, something does happen. De- 
pending on whether the DOS app is run- 
ning full screen or in a window, Windows 
steps in when PrtSc is pressed and either 
copies the text of the screen to the Clip- 
board (if the app is running full-screen) or 
copies the entire graphics-mode Windows 
screen to the Clipboard (if the app is run- 
ning in a window). Either way, the DOS 
screen no longer goes directly to the print- 
er. And either way. the only way to get a 
hard copy is to paste graphical Clipboard 
data into an image-editing program or 
text Clipboard data into a text editor and 
then print the results. That's a lot of work 
just to get a text-mode screen dump, and 
it's quite a bit slower because of the extra 
steps involved. Nothing could be simpler 
than pressing PrtSc and having hard copy 
automatically appear on the printer. 

So what's the solution? Does running 
Windows mean you can no longer get 
those quick-and-dirty screen dumps you 
used to get in DOS? Fortunately, you 
can — if you run Windows in 386 En- 



hanced Mode (as the vast majority of 
Windows users now do) and use the tech- 
niques described here. We'll explore two 
methods for restoring the PrtSc key to 
DOS-style operation while a DOS session 
is active in enhanced-mode Windows — 
one method involves a simple change to a 
PIF. and another utilizes a custom virtual 
device driver, or VxD. 

THE PIF SOLUTION The PIF solution is 
ideal when you wish to restore the PrtSc 
key to DOS-style operation for some 
DOS apps but not for others. In 386 
Enhanced Mode, Windows gives you the 
option of defining run-time settings for 
DOS apps through Program Information 
Files, commonly referred to simply as 
PIFs. PIFs are created and edited with the 
PIF Editor, which can be found in Win- 
dows' Main program group. 

If you start the PIF Editor, you'll see a 
button labeled "Advanced" near the bot- 
tom of the PIF Editor window. Clicking 
the button reveals the Advanced Options 
dialog box pictured in Figure 1. In the 
Other Options section, the check boxes 
for the Reserve Shortcut Keys 
enable you to specify certain 
keys that have special meaning 
to a DOS application and that 
Windows should therefore ig- 
nore. By default, the PrtSc box 
is unchecked. When this box is 
unchecked, Windows handles 
presses of the PrtSc key itself, 
preventing the virtual machine 
(VM) in which the DOS app is 
running (and in which the print 
screen code in the BIOS is 
loaded) from realizing that 
PrtSc was pressed. Checking 
this box tells Windows to treat 
PrtSc with a hands-off policy, 



allowing presses of this key to flow unim- 
peded to the DOS VM. 

To reenable the PrtSc key for a given 
DOS application, open the PIF associat- 
ed with that application, click the Ad- 
vanced button, check PrtSc (as shown in 
Figure 1). click OK, and save the modi- 
fied PIF settings before leaving the PIF 
Editor. Now when that DOS app is 
launched, the PrtSc key should function 
just as it would outside of Windows, 
producing a text dump to the printer 
attached to LPTl. 

The advantage to this method — or dis- 
advantage, depending on how you look at 
it — is that other DOS apps are unaffected 
by the change to the PIF. By selectively 
editing your PIFs. you can have some 
DOS apps respond to print screen re- 
quests with hard copy and let others func- 
tion as they normally do under Windows. 
The important thing to realize is that only 
DOS apps whose PIFs reserve the PrtSc 
key will benefit from this technique. If 
you want to enable PrtSc for all your DOS 
apps that don't have their own PIFs, you'll 
have to check the PrtSc box in _DE- 
FAULT.PIF, whose settings Windows 
uses when you start a DOS program that 
doesn't have its own PIF. 

THE VPRTSCD SOLUTION If your de- 
sire is to reenable the PrtSc key globally 
for DOS apps under Windows, there is a 
better way to go about it than editing all 
your PIFs. 

That better way is a VxD. VxDs are 
32-bit protected-mode programs that 
attach themselves to Windows' Virtual 
Machine Manager (VMM) and run in 
ring 0. the most privileged access mode of 
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Figure 1: This dialog box of Windows' PIF Editor lets you re- 
store the operation of the PrtSc key for a single program. 



DECEMBER 20. 1994 PC MAGAZINE 243 



C: 



PC TECH 



Tutor 



a 386, 486. or Pentium CPU. In the 
VMM. VxDs enjoy access to the inner- 
most reaches of Windows. VxDs are in- 
tended primarily for virtualizing access to 
hardware devices such as timers, inter- 
rupt controllers, and video adapters. 
They are also useful for modifying the be- 
havior of Windows — especially when it 
comes to making DOS apps do things 
that would otherwise be impossible in 
Windows' highly structured protected- 
mode environment. For a more in-depth 
background on VxDs. sec the Tutor col- 
umn in our issue of May 31. 1994 ("Ad- 
ventures in Flatland with VxDs"). 

A prime example of the far-reaching 
powers that VxDs enjoy — and of the 
magic that they can perform — is 
VPRTSCD.386. a VxD that I wrote to rc- 
program the PrtSc key so that it acts in a 
very special way. With VPRTSCD. the 
PrtSc key operates as it normally does 
under Windows. However, if you press 
PrtSc with either of the Shift keys pressed 
while a DOS VM is active, the keystroke 
is transmitted to the VM regardless of 
whether PrtSc is checked in the app's PIF. 
In other words, you can press Shift-PrtSc 
to send a screen from a DOS VM to the 
printer. And it works all the time, every 
time. Of course, if the DOS app whose 
screen you're shooting is running in 
graphics mode, you'll still need to have 
GRAPHICS loaded. (Be sure to load 
GRAPHICS before Windows starts: 
Loading GRAPHICS from the command 
line inside a DOS VM may cause unpre- 
dictable behavior.) And if you want to 
copy the screen to the Clipboard, you may 
still do so by pressing PrtSc without the 
Shift key. 

HttW VPRTSCD WORKS VPRTSCD.386 
uses the VKD (Virtual Keyboard 
Device) VxD s VKD_Define_Hot_Key 
service, which is documented in the Win- 
dows DDK (Device Driver Kit), to set 
up a callback procedure that is called 
whenever Shift-PrtSc is pressed. A call- 
back procedure is a routine that Win- 
dows calls in response to certain program 
events, such as keystrokes or changes in 
the state of the system. When its callback 
procedure is activated, VPRTSCD uses 
the VMM's Get_Cur_VM_Handle and 
Test_Sys_ VM_Handle services to deter- 
mine whether the active VM is a DOS 
VM or the system VM (in which all Win- 



dows applications run). 

If a DOS VM is active. VPRTSCD 
uses the VMM's Excc_Int service to sim- 
ulate an interrupt U5h in the VM: this is 
the same interrupt generated when PrtSc 
is pressed in DOS. This interrupt, in turn, 
activates the BIOS interrupt handler that 
outputs a text-mode screen to the printer. 
(If GRAPHICS is installed and the DOS 
VM is currently running a graphics-mode 
app. GRAPHICS intercepts the interrupt 
and performs the screen dump.) If. on the 
other hand, the system VM is active, then 
VPRTSCD calls on VKD's VKD_Re- 
flect_Hot_Key service to pass (or reflect) 
the keystroke into the system VM. The 
PrtSc key is thus unaffected when the 
system VM is the active VM. 

USING VPRTSCD To install VPRTSCD, 
simply add a DEVICE=VPRTSCD. 386 
statement to the |386Enh| section of Win- 
dows' SYSTEM.INI file, which should be 
located in the Windows directory. To en- 
sure that Windows can find the VxD, spec- 
ify the path to VPRTSCD.386 as well. If 
VPRTSCD.386 is stored in CVDRI VERS, 
use the statement 

DEVICE=C: \DRIVERS\VPRTSCD. 386 

Then restart Windows so the modification 
can take effect, and you should be able to 
print DOS screens by pressing Shift-PrtSc 
with any DOS session that's active. 

How do you get a copy of VPRT- 
SCD.386? The easiest way is to log on to 
PC MagNet and download it from the 
Tutor section of the Utilities/Tips Forum. 
If you're mcxlemless. type in the DEBUG 
script shown in Figure 2. Store the script 
in a file named VPRTSCD.SCR. and 
afterwards type 

DEBUG < VPRTSCD. SCR 

to create VPRTSCD.ZIP. which you 
must then unzip with PKZIP 2.0 or later 
(or an equivalent) to get VPRTSCD.386. 
The unzipped file is more than 4K in 
length, far too long to print as a DEBUG 
script. That's why the DEBUG script 
creates a compressed version of the file. 

THE WINDOWS WAR Windows isn't per- 
fect, and as with any operating environ- 
ment, overcoming its imperfections is an 
ongoing war. The key to winning a war. of 
course, is winning the battles. The tools 



N VPRTSCD.ZIP 

E tltl S« 4B (3 14 14 tt fl •« 
E (1«8 (8 l( FB 71 IE ID 2C EF 
E IlK CB 4C A6 11 It M 4r 13 
E tllS «• ft IB tt tt tt 56 St 
E tl2t 52 54 53 43 44 2E 33 31 
E 1128 36 ED 98 41 6B 13 SI li 
B tl3t C7 rp CP 24 6E BB 66 03 
C tl3e 92 02 SB 31 53 K» 97 22 
E tl4t CS 92 43 21 BD 94 76 73 
E tl48 4B 80 98 12 41 C4 12 60 
B tlSt D4 4t B2 SB 36 C9 AD 87 
B tlS8 CI 96 SE CA F6 94 8P 01 
E tl6t 43 tB 39 t4 85 28 6C AB 
E tl68 7B PI SB t8 IE 45 7A St 
B tl7t E2 BC EC 6E tB 45 54 C4 
E tl78 E3 FB Cl EC CC 9B 37 6F 
E tl8t DE CC B2 97 09 DO E7 65 
E tl88 E8 tt 92 2C 93 89 3t 44 
E tl9t C8 16 FE 4C 8F 25 93 7B 
E 8198 9F Cl 68 36 58 IE 8A 52 
E tlAt B8 BC F7 AE Dl A6 43 C7 
E tlA8 7E EB 04 5A P4 BA 66 59 
E tlBt 76 87 SE 05 C9 E9 SA 04 
E tlB8 Bl C8 2C 57 A8 65 IF 04 
E tlCt D7 tC 70 25 CE 51 2A 86 
E tlC8 FA CE B4 82 88 7A 02 PB 
B tlDt tS P3 Ct 2A 42 91 3C 8B 
E 8108 F4 18 61 PC 07 SB El OP 
E tlBI 59 34 71 B3 CE B2 70 9P 
E tlE8 AS 18 F9 36 E3 3D 3E 2C 
E tlPt CO OS 2C F8 tt PF 82 9B 
E tlF8 38 8F AC 22 85 B9 E2 04 
E 8288 tP A3 BA 17 29 AC Fl A6 
E f288 IC 31 BD 58 AB 3E 79 BA 
E t21t 57 09 31 A5 23 21 9t 78 
B t218 71 BD 9F 61 59 92 10 At 
E t228 23 63 67 78 57 26 Dt 98 
E 1228 86 48 B3 CA 41 F4 Fl 7F 
E 8238 78 AF 44 37 PS P9 CB IC 
E 8238 78 E5 9P PA 81 89 BB 2P 
E 8248 AB 24 3P BB SA 48 29 IB 
E 8248 FB DD 2F CD 67 DE 01 4A 
E 8258 32 28 8F DD FB 81 B9 AC 
B 8258 86 29 3E IC Ot PI 34 PC 
E t26t 84 9P 55 AF 23 43 CB 08 
E 8268 7C E9 BE 9B FE PS OB 89 
E t27t BB 80 SA AS EB B3 P9 2D 
E 8278 45 C7 Bl 9D 82 CS 47 OB 
E f28t D4 lA CD PA 81 Al FP 6D 

E 8288 4B lA 85 42 Al St 28 14 

B t39t tA 85 42 Al 58 28 6B 71 

E 8298 Bl 31 98 7C It Ft 7B 5C 

B t2AI 8A 51 9A 07 F9 4F P9 89 

B t2A8 PC BB 68 At 60 E4 3P BB 

E t2Bt PA 03 29 7F C4 23 BC BP 

B t2BB 18 CP E3 OS BA 03 6E 08 

E B2CB 16 AO AF 3D 82 EE 45 OB 

E t2CB 70 03 DC E6 39 PP 27 58 

E t2Dt 4B tl t2 14 tt 14 tt tt 

E t2D8 tt 88 It FB 71 IE 10 2C 

E I2BI EF C8 4C A6 II It II 4P 

E t2B8 12 88 tt IB It tt tt tt 

E t2FI 11 11 tt tt tt 21 tt It 

E t2FI 11 11 It It 11 56 51 52 

E 1311 54 S3 43 44 2E 33 38 36 

B 1318 51 4B IS 16 11 11 tt II 

E 1311 II It 11 11 39 11 It 11 

E 1318 CP 81 11 11 II It 

au iTTd 

0 PrW'iJl 

ngun 2: This DESUG script creatts 
VPRTSCD.ZIP, which produces VPRTSC0.S86 when 
decompressed with PKZIP 2.0 or higher. 



and techniques presented here should be 
sufficient to turn the tide of the PrtSc 
battle. If there are other features of Win- 
dows that you'd like to see explored in 
this column, drop me a line in the Tutor 
section of PC MagNet's Utilities/Tips 
Forum. □ 
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HUNDREDS OF USES 

Projea your mes- 
sages quickly 
"V^^ "^^^ effectively 
^ photographs. 
^-dJH&^H Ihey will add JUtir 
tiiul rtiliie Id all yimr communications. 

ROYALTY FREE aii corei 

Pr{)fessional 
Photos are 
royalty free. 
Corel has 
ensured that 
all ima,i>cs 
are [thiiUh 
grapher as 
well as 
model 
released 
Once you 
purchase a 
Corel 

Professional Photos title you are free to 
use the images as often as you wish: 
there are no additional fees. 



Cieatas 






QUALITY All Corel Professional 
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Wouldn't life be easier 



\\ ith a detachable handle, 



a brilliant color screen, 



a free 3-vear warranty* 



an upgradcablc 486 processor, 



a center-mounted trackball. 



a full-sized keyboard. 



two little adjustable feet, 



the versatility of two PCMCIA slots. 



a battery you could buv almost anywhere, 



all in an affordable, 5.9-pound package 
that glides into a desktop docking base? 



We thought so. 



COMPAa 



THE 

ETHERNET+MODEM 




PLUG IN. LOG ON 
DIAL OUT. 



Introducing the one card that does it all- 
from anywhere in the world. The amazing, all 
new Xircom CreditCard Ethernet+Modem II. 

Just plug it into your notebook and you can^ 
log on to any Ethernet LAN on 
any network operating system 
anywhere. Or dial into any online 
service. Or access any E-Mail 
system. Or BBS. On this continent. Or any other 

You see, the Ethernet+Modem II is the first 
true international modem, with communications 
software that can be configured on a country- 
by-country bctsis. 




The Ethernet+Modem II sends data at speeds 
of up to 19.2 Kbps with full error correction and 
data compression. It comes with its own data and 
fax communications software for DOS or Windows. 
And it's bundled with Traveling Software's 
LapLink*for Windows so it can provide remote 
control and file transfer for mobile workers. 

It's also cellular capable to take advantage 
of wireless connections. And best of all. it's the 
first adapter to provide simultaneous LAN and 
fax modem capabilities through just one slot. 
(The combination Ethernet+Modem II has 
connections for both lOBase-T and 10Base-2.) 



Like all of our adapters, the Ethemet+Modem II 
comes with a lifetime wan-anty from Xircom, 
the leader in mobile networking. The company 
with more notebooks connected to more LANs 
than all other vendors combined. 

And right now thnaugh January 31, 1995, you 
can get the new Ethernet+Modem II for just 
$499^ To take advantage of this great deal, simply 
give us a call at 1-800-438-4526 ext. 40B. 

Then plug in, log on eind dial out. 

Xircom 

The Mobile Networking Experts. 



'Offer valid for end-users only. Limit one per customer. Good ttvough January 31, 1995 or wliiie supplies last. Fulfilled directly by Xircom. 
01994 Xifcom. Inc. Xircom is a registered trademark of Xircom. Inc. All other brand and product names are trademarks of their respective owners. 
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Extending Your Apps 



BY NEIL J. RUBENKING 



The Structure of a 
Help System 



t's time to update the old saying "The 
job isn't over till the paperwork is 
done." When it comes to writing 
Windows applications, the job isn't 
truly over till the help system is done. 
A printed manual is no longer suffi- 
cient or even necessary, but on-line 
help is a must — and context-sensitive 
help is even better. Fortunately, 
modern tools make help-system creation 
simple, so there's just no excuse for skip- 
ping this step. 

Even the best tools won't do the work 
for you, though. To build a decent help 
system, you need to write clear and simple 
text that explains how your program 
works. You also need to program the con- 
nections between the topics of your help 
system. Most of all, though, you need to 
understand all the elements of a good 
help system. You can be the world's best 
programmer and still produce an inade- 
quate help system if you aren't familiar 
with all the features WINHELP.EXE 
(the built-in Windows help engine) offers. 
This article will explain the elements of a 
help system, both simple and advanced. It 
won't discuss the nitty-gritty details of 
help-system construction, since those will 
vary depending on the design tool that 
you use. 

Figure 1 is a screenshot of a sample 
help system you can refer to as you read 
this article. The sample help system was 
designed strictly to show as many help 
features as possible — it's not meant as an 
example of good layout and design! 

WRITING HELP TOPICS Just as a book 
is divided into pages, a help system is di- 
vided into topics. A topic should cover a 
single concept, and most topics should 
contain no more than one screenful of 
text. Every topic has a title and a context 



string. From the user's point of view, the 
title is the name of the topic. For example, 
when WinHelp's Search dialog displays a 
list of topics, what it shows is the titles of 
the topics. Each topic's unique context 
string identifies the topic to WinHelp in- 
ternally. Common practice is to make the 
context string the same as the title, replac- 
ing any spaces with underscores — many 
help-creation tools do this automatically. 
You can optionally assign a unique con- 
text number to each topic. Context num- 
bers are useful when working with pro- 
gramming environments like Microsoft 
Visual Basic, in which menu choices and 
on-screen controls can be linked directly 
to help-context numbers. 

Frequently one topic will refer to in- 
formation that's covered in more detail in 
another topic. A printed manual would 
use a reference like "(see page 27)"; a 
help system can incorporate a jump di- 
rectly to the other topic. A word or phrase 
is designated as the hot spot for the 
jump — the help system under- 
lines the hot-spot text and, by 
default, displays it in green. 
Jumps are sometimes called 
links or hypertext links. When 
the user clicks on a jump hot 
spot, the help system switches to 
the specified target page. To re- 
turn from one or several jumps, 
the user simply clicks Win- 
Help's Back button. 

A printed manual might in- 
sert the definition of an unfamil- 
iar word or phrase as a footnote. 
Help systems use a pop-up topic 
instead. The word or phrase 
designated as the pop-up hot 
spot is displayed in green by de- 
fault, with a dotted underline. 



Clicking on the pop-up hot spot doesn't 
switch to a new topic. Rather, it causes the 
text of the pop-up topic to appear in a 
window that seems to float above the 
main WinHelp window. Another mouse 
click disposes of the pop-up window. As 
discussed below, bitmap images in the 
help system can also be hot spots for 
jumps or pop-ups. 

Note that although the text of jump 
and pop-up hot spots is green by default, 
the user can choose different colors. 
Adding a JumpColor key to the (Win- 
dows Help] section ofWIN.INI changes 
the color of both jumps and pop-ups; 
adding a PopupColor key sets the color 
of pop-ups alone. The value for each of 
these keys consists of three numbers 
from 0 to 255 indicating the amount of 
red. green, and blue in the color. For 
example: 

JumpColor=192 0 0 
PopupColor=0 0 192 

would cause WinHelp to display jump hot 
spots in a medium red and pop-ups in a 
medium blue. 

NAVi6ATiNB THE HELP SYSTEM Every 
help system must have a Contents topic; 
it's a kind of "home base" for the help sys- 
tem, and its title is usually just "Contents" 
or "<program name> Help Contents." 
This is the topic that WinHelp displays 
when no specific topic is requested, and 
WinHelp's Contents button jumps 
straight to this topic. Usually the Contents 
topic contains almost nothing but jumps 
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figure 1: Most of the elements of this sample help system 
explain themselves. The About button and the browse 
buttons were added using help macros. 
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Snapping Your Screens 



You don't need a fancy screen-cap- 
ture utility to take a snapshot of your 
program's main window. Run your 
program and press Alt-PrtSc to copy 
the activ e window to the clipboard. 
Launch Paintbrush and maximize it, 
then paste in the contents of the 
clipboard. ( If the image is loo big. try 
removing the check marks next to 
Tools and Linesize and Palette under 
the View menu and paste again.) 
Now select Cursor Position from the 
View menu, and place the mouse 
cursor precisely at the bottom right 
corner of the image. Note the v.y 
coordinates in the cursor-position 
window. 

From the Options menu, select 

to other high-level topics. You may want 
to think of the Contents topic as being 
equivalent to the table of contents in a 
book, and the jumps the Contents topic 
contains as equivalent to the beginnings 
of chapters. A simple Contents topic 
might contain jumps to topics explaining 
each of the program's windows and each 
of the top-level menu items. The user will 
see the Contents topic a lot. so it should 
be orderly and attractive. Every single ad- 
ditional topic should be accessible, via 
one route or another, from the Contents 
topic. 

The jumps in a well-written help sys- 
tem form a complicated web of connec- 
tions. One topic may include jumps to a 
dozen others, or a dozen topics may all 
have jumps to one topic. A series of jumps 
may form a loop, bringing you back to the 
starting topic. For example, in WinHelp's 
own help system the "Searching for a 
Help Topic" and "Moving Around in 
Help" topics both include jumps to each 
other. This free-association network is 
convenient for the user who's pursuing a 
particular train of thought, but it's not 
much use when you want to "skim" the 
help system. A good help system will also 
include one or more browse sequences 
(see Figure 2). A browse sequence is a lin- 
ear series of related help topics intended 
to be read in order. Each topic can belong 
to one and only one browse sequence. 
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Image Attributes. In the resulting 
dialog box. click on the "pels" radio 
button (pels means pixels), and fill in 
the Width and Height boxes with the 
noted coordinates of the image's 
bottom right corner. Click OK. an- 
swer Yes to the warning that the 
current image will be lost, and answer 
No to the query about saving current 
changes. Now paste the clipboard into 
Paintbrush again. If you've done 
everything right, the image will pre- 
cisely fit the working area of Paint- 
brush. Select Save As from the File 
menu, and set the file type to "16 
color bitmap." Choose a name and 
save the file. You've snapped the 
screen! 

When the current topic belongs to a 
browse sequence. WinHelp's browse but- 
tons (marked with « and ») are en- 
abled. Pressing a browse button flips to 
the previous or next topic in the current 
browse sequence. 

How do you decide which topics to 
link in a browse sequence? It's up to you, 
of course, but here are some guidelines. 
In a very small help system, you'll create 
a single browse sequence that includes 
every topic. Start with the Contents topic 
and add the remaining topics in any 
order that makes sense to you. In a 
larger help system, 
start a browse se- 
quence with each of ^ 
the "chapter heading" 
topics reached by a 
single jump from the 
Contents topic. Again, 
arrange the topics in 
an order that makes 
sense to you. and 
make sure that every 
topic is included in 
one browse sequence. 

Keywords are 
words and phrases — 
that serve as the help system's index. Each 
topic can have any number of associated 
keywords, though more than three or four 
is unusual. WinHelp's Search dialog ini- 
tially displays a list of all keywords in the 



help file in its upper list box. When you se- 
lect one, the lower list box fills with a list 
of all topics associated with that keyword 
(see Figure 3). Keywords give the user a 
quick way to dive into a particular topic. 
Note that a keyword need not appear lit- 
erally in the topic's text. 

Assigning keywords to topics can be 
a tedious task, but it's extremely impor- 
tant. Pick descriptive words and phrases 
for keywords, and assign at least one 
keyword to every topic. If nothing else, 
use the topic's title as a keyword. It's 
very important to be consistent in your 
keywords. Don't use "open files" for 
one topic and "open file" for another, 
for example. Some help-design tools 
make it easy to reuse existing keywords. 
If yours doesn't, it's a good idea to keep 
a list of the keywords you've already 
added to the system, and reuse them 
when possible. 

WORKING WITH GRAPHICS Windows is 
a graphical user interface, and Windows 
help systems are definitely improved by 
the judicious use of bitmapped graphics. 
Graphics may be purely decorative, like a 
company logo on the Contents topic, or 
they may be an active part of the help sys- 
tem with embedded hot spots. The tech- 
nical term for bitmaps that include hot 
spots h segmented hypergraphics, and Mi- 
crosoft's freely available SHED editor 
can turn an ordinary bitmap into a seg- 
mented hypergraphic (.SHG) file. A 
graphical hot spot is linked to its topic via 
the topic's context string. Modern help 
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Figure 2: In this simple help system, Jumps (blue arrows) make a web 
of connections between the topics. The browse sequence (red arrow) 
is a linear patli througii the help system that visits every topic 
exactly once. 



systems often incorporate a bitmap of the 
program's main screen, in which a graph- 
ic hot spot for each on-screen element of 
the main window jumps to a help topic ex- 
plaining that element. 



Ci 



Iterlal 



First 



we 



meet your 
specs. 
Then we make 




your 




accountant giddy. 



Everything is easy about our 
new Venturis" including tlie 
price wiien you get it direct. 

If you want a PC that doesn't 
use up your time and energy — or 
your PC budget — ^you'll like our 
new Venturis line. 

Our engineers packed some 
neat surprises inside. Like an on- 
screen "Getting Started" program 
to make set-up a breeze. And an 
easy-access enclosure that lets you 
get inside uHthout tools or having to 




disconnect peripherals. 

And we didn't cut corners — 
or costs. Our engineers built it the 
way you would have, with the best 
of today's tested and proven-reliable 
technology. And nothing but. 

With its standard 32 - or 64 - bit 
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Please reference JDX when you call, 
am to S:()() pni ET, Mon.-Fri. 



accelerated graphics and enhanced 
IDE disk subsystem,Venturis really 
hums. Windows'" and other graph- 
ics appear on screen faster. Reading 
and writing to disk are quicker, 
too. And disk-intensive database 
operations practically fly. 

Yes,Venturis is Energy Star 
compliant. It's also got Plug and 
Play technology, so it's ready for 
Microsoft' Windows 95 now. And 
future add-ons will be a snap. 



For the best deals on Venturis, just turn the page. 



The new Digital Venturis. 
Direct from the people 
who build it. 

Get the new Venturis direct 
from Digital, and you'll get more 
than great specs at a great price. 
Here's what you'll also get: 

• Free 3-Year Comprehensive 
Warranty* — with a full year of 
service on site. PC Comptitin^** 



gave us Five Stars for our "support 
netNvork and huge field staff." 
• Risii-Free Purchase — 

Venturis comes fully configured, 
ready to run and Novell* NetWare* 
- and Digital PATHWORKS'"- 
certified. 

If not satisfied with it for any 



reason, return it withiii 30 days for 
a full refijnd. 

• One Call Does It All — we're 
ready to provide answers, specs, 
advice — even take your order or 
arrange leasing over the phone. 

So if you want the one box 
with all the right stuff, check the 
specs below. Then get on the horn. 
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m Integrated 32-bil graphics accelerator 
Willi 1MB DR.4M 
m Plug and Play integration 
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■ 4 storage hays (2 ext., 2 int.) 

■ / EPP/ECP parallel port 
m 2 buffered (16550) serial ports 
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upgrade socket 
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mPre-installed MS-DOS' 6.22 & Windows™ for 
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m Full Profile easy-access enclosure 

m 4H6DX2/66MHZ m 8MB R.4M 

1 540MB hard drive (enhanced IDE on local bus) 

■ 14" color monitor 

■ Integrated 64-bit (;rapliics accelerator 
with 1MB DR.-iM 

■ Plug and Play integration 
m 5 ISA e.xpansion slots (4 full-size, I half-size) 
■ 6 storage bays (4 ext., 2 int.) 

m } EPP/ECP parallel port 
m 2 buffered (16550) serial ports 

m ZIP Pentium OverDrive processor 
upgrade socket 

■ Pre-installed MS-DOS 6.22 & Windows for 
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■ Choosing Your Tools 



It's possible lo build a help system 
using just three tools: a Windows 
word processor that can iiencratc 
.R 11 ( Rich lext Format) files, the 
Windows Help Compiler, and the 
SHHI) graphics editor. You can 
download the latter two from C\>m- 
puScrvc s WINSDK forum. Library 
16. as HCT.ZIPand SHED.ZIP. But 
writing a help system this way is as 
tedious and C4)unterproductive as 
assembling the bytes of your Win- 
dows application using DHBUG. 
Modern tools such as RoboHelp. 
from Blue Sky Software Corp. (re- 
viewed in ■Word Processing Utilities: 
RoboHelp I'ses Word to Build Win- 
In many cases, the tools Windows itself 
provides are sufficient to let you create a 
bitmap of your program s main window, 
as the sidebar "Snapping Your Screens" 
explains. Regardless of whether or not 
you intend to create graphical hot spots in 
the bitmap, you should load it into the 
SHED editor and save it as an .SHG file. 
Why? Because the .SHCi file format uses 
compression, and the .BMP format does 
not. An .SHG file can be substantially 
smaller than a corresponding .BMP file. 
To create a graphical hot spot in the 
SHED editor, you use the mouse to drag 
a rectangle that defines the hot spot area, 
and you associate the hot spot area with 
the context string of the corresponding 
help-system topic as shown in Figure 4. 

Bitmaps make your help file bigger, 
even when stored as compressed .SHG 
files. Don't overuse them! For a simple 
program, one picture of the main win- 
dow may be enough. And remember that 
although help text in topics wraps when 
the help window is resized, bitmaps 
can't. Always use the smallest bitmap 
that will do. 

USING HELP MACROS A basic help sys- 
tem consists of help topics linked by 
jumps and browse sequences, with a set of 
keywords to serve as an index. It may in- 
clude bitmapped graphics as well. How- 
ever, to go beyond the basics you'll need 
to learn about help macros. The jump and 
pop-up hot spots that you embed in help 



dows Help Files." PC Magazine. 
August l*m).and Doc-to-Help. 
from WexTech Systems ( " Word 
Processor Add-lns." February 4. 
1993). work with your word proces- 
sor to generate the necessary R I F 
file. Other t»)ols such as I he W in- 
dows Help Magician, from Software 
Interphase ("Create Help I'iles 
Uuickly With The Help Magician." 
July IW).and ForeHelp. from Fore- 



binding) of activating a menu item or but- 
ton is always a macro. Another 2()-odd 
macro commands duplicate the effect of 
WinHelp's built-in menu and button com- 
mands. For example, the Next macro 
switches to the next topic in the current 
browse sequence, and the About macro 
displays WinHelp's About box. In the 
sample help system shown in Figure 1. 
this macro creates the About button and 
binds it to the About macro: 

CreateButcon ('About', 'fcAbout', 
' About 0 • ) 



Front ("ForeHelp: Help-File Heav- 
en." October 2.S. 1 W4). prtivide their 
own \\ ^ S1V\ YCi help editors. I his is 
not an exhaustive list: there are help- 
design tools to suit every need and 
budget. 

topics are effectively commands to Win- 
Help, telling it to jump to a particular 
topic or display a pop-up window. Help 
macros are another kind of command for 
WinHelp. There are over .SO macros that 
can be programmed to activate when the 
help system loads, when a particular topic 
is activated, or when the user clicks on a 
hot spot. This article won't attempt an ex- 
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Select a topic, then choose Go To. 
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fliun J; The top list box of WlnHolp'* Soarch dialog lists all 
keywords in the help system; the bottom list box shows all 
topics related to the selected keyword. 



haustive discussion tif each help macrt): 
what's impt)rtant is thai you understand 
the kinds of commands that are available. 

A dozen or so of the macro commands 
let you create, delete, enable, disable, and 
change the effect of a WinHelp menu 
item or button. The result (called the 



Yet another group of macros gives com- 
plete control over jumps and pop-ups 
within this file or into any other help file. 

Possibly the most common macro 
command is BrowseButtons. which adds 
the standard browse buttons to Win- 
Help's button bar and is usually activated 
at the time the help system loads. Your 
help system should include browse se- 
quences, so you'll definitely need to use 
BrowseButtons. Some help-design tools 
automatically include the BrowseButtons 
macro when any browse sequences are 
present. 

Certainly the flashiest WinHelp macro 
commands are ExecProgram and Regis- 
terRoutine. ExecProgram 
launches the Windows applica- 
tion of your choice. You might, 
for example, create a button 
that activates a computer-based 
training program using Exec- 
Program. RegislerRoutine 
gives your help system access to 
any Windows API function or 
any function defined in a DLL 
(Dynamic Link Library). Once 
a functit)n is registered, you call 
it just as if it were another 
macro. RegislerRoutine is often 
used to add multimedia support 
to help files: for example, to 
play a .WAV file for pronuncia- 
tion when the user clicks on an 
unusual word. 
DETAILING THE HELP SYSTEM Expert 
help-system designers can add a number 
of refinements. Give a finishing touch to 
the text in your help topics by using multi- 
ple fonts and font effects such as bold, ital- 
ic, and underline. Since you don't know 
what fonts vour users will have installed. 
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ngurt 4: In this sample bitmap of a program's main 
window, each menu Item and Icon Is designated as a 
graphical hot spot. The Attributes dialog box Is displaying 
datails about the window-menu hot spot. 



you should only use the fonts Microsoft 
Windows 3.1 loads by default: Arial. 
Courier New, MS Serif, MS Sans Serif, 
Symbol, Times New Roman, and 
Wingdings. 

Topic text wraps to fit the width of 
the WinHelp window. If it won't all fit, a 
vertical scroll bar appears. Once the user 
scrolls into the topic, the topic heading 
isn't visible! If you put the topic heading 
in a non-scrolling region, it won't disap- 
pear when the text scrolls. You can give 
the non-scrolling region its own back- 
ground color too, as Figure 1 shows. 

If your help system needs to present 
tabular data, don't torture yourself trying 
to line up items using Tab characters. 
WinHelp includes direct support for 
tables. But creating a table "by hand" 
using WinHelp codes is incredibly tedious 
and difficult. This is one case where a 
good design tool is absolutely essential. 

In some instances it makes sense to en- 
hance your help system with one or more 
secondary windows. For example, the 
help system in Microsoft Word for Win- 
dows. Version 6.0 uses a secondary win- 
dow for "How To" topics, and the help 
system for many programming environ- 
ments uses a secondary window to show 
examples of the use of various program el- 
ements. Figure 1 includes a secondary 
window: note that the secondary window 
has no menu or button bar. 

NOW SENSITIVE SNOULD YOU BE? Your 
program's help system need not be con- 
text-sensitive. As long as it includes the 
standard help-menu items, the user can 
instantly view the Contents topic or 
search for help on a given keyword. If the 
help system is well organized, context- 
sensitive help may not be necessary. On 
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the other hand, if the develop- 
ment environment you're using 
has support for context-sensi- 
tive help built in, you can give 
every window, every menu 
item, and every on-screen con- 
trol its own personal help topic. 

Precisely how context-sensi- 
tive you make your help system 
is a case-by-case matter and 
can't be defined by rules. My 
own suggestion, however, is a 
compromise between no con- 
text-sensitive help and a topic 
— for every push button. If your 
program has multiple windows and dialog 
boxes, devote a help topic to each of 
these, and write your code so that pressing 
Fl (the standard help key) brings up the 
help topic for the current window. For 
menu items and controls, display a single- 
line "hint" on the program's status bar for 
the menu item or control that currently 
has the focus. If your development envi- 
ronment supports it, create "flyover help" 
or "tooltips" for toolbar items. Flyover 
help, as shown in Figure 5. is a tiny box 
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Figure 5: This demo application shows a flyover 
help box for one of Its SpeedBar buttons and a 
hint lino in the status bar at the bottom. 

that appears when you rest the mouse cur- 
sor on a particular button or other toolbar 
item for more than a second or two. 

Now that you know what elements 
make up a good help system, you're ready 
to choose your tools (see the sidebar 
"Choosing Your Tools") and get to work. 
With a good design tool and the knowledge 
you've gained from this article, you should 
be able to enhance your programs with a 
thoroughly professional help system. □ 
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Toolkits 

BY NEIL J. RUBENKING 



OutReach Frees 

VBXs from VB 



The feature-rich, high-level cus- 
tom controls available for 
Microsoft Visual Basic (VB) 
have long been the envy of 
non-VB programmers — but 
not any more. These controls, 
commonly called VBXs (after 
their filename extension), can 
be used by programs written 
in other languages with OutReach. Ver- 
sion 1.0, from InterGroup Technologies 
($395). The program using the VBX can 
be a compiled .EXE file or a macro script; 
the only absolute requirement is that it 
must be able to call functions in a DLL. 

OutReach includes an Object Model 
Browser, which displays important inter- 
nal details of VBX controls and records 
them for use by programs asing OutReach. 
Well-commented examples show how to 
use OutReach with Microsoft C, Borland 
C. Borland Pascal. Excel, and FoxPro. You 
are permitted to distribute OUTREACH 
.DLL freely with any number of copies of a 
single application: additional applications 
require additional licenses. 

PROGRAMMING WITH VBXs To incor- 
porate VBXs into a program with Out- 
Reach, first use the Object Model Brows- 
er to select VBX files and record them in 
a model definition file. For each control in 
the selected VBXs, ihc browser displays 
the name and data type for each property, 
and the name, ID number, and parame- 
ters for each event, along with other data. 
This information is essential when writing 
calls to the OutReach DLL functions. 

At start-up, an OutReach-based pro- 
gram creates an OutReach "session" as- 
sociated with the model definition file 
stored by the browser. Another Out- 
Reach function creates each control and 
returns a 32-bit handle. Since there's no 



visual design environment, your program 
must set the control's size and placement 
directly. One convenient way to do that 
is to copy the size and shape of a place- 
holder static control in the program's re- 
source file. You can also nest controls 
within an existing control that accepts 
nesting. 

Once a control has been created, you 
set its properties using functions specific 
to the data type of the property. It may be 
convenient to keep a local copy of some 
properties; OutReach makes that easy by 
associating a programmer-defined 4-byte 
value (typically a pointer) with each con- 
trol. Standard VBX control methods such 
as Refresh and ZOrder have their own 
OutReach equivalents. 

For most programs, setting up the 
VBX control properties is only half the 
job. The program also needs to respond to 
the control's events. In a compiled pro- 
gramming language like C or Pascal, you 
simply include the address of a callback 
function when you create the control. 
Each time the control generates an event, 

• ImageFX's I X I mils \ H. I'mics- 
sional Edition ($.^9) is a multimedia 
sjiecia! cficcts tool for Microsoft Visu- 
al Basic lhal lets you dramati/e the 
display of text, shapes, and bitmapped 
images by adding wipes, fades, multi- 
pass dissolves, and dozens of other 
special effects. The Professional Edi- 
tion supports KM) effects (up from 5i)). 
and adds sound, video, and I S differ- 
ent image file formats. lnutf;i'FX: liOO- 
22(J-S()3(). 716-272-8030. 
( inif 442 on mulrr service card 



OutReach calls the callback function. 
Most OutReach functions are available as 
callbacks except those that terminate the 
OutReach session or destroy the control. 

Because not all Windows development 
systems support callback functions. Out- 
Reach lets your programs communicate 
through Windows messages or DDE. or 
by simulating a mouse click on a specified 
area of the program's window. 

OutReach supports VBX versions 1 . 2, 
and 3 (VBX support in MFC and OWL is 
version I only), with a few minor limita- 
tions. The current version doesn't support 
DDE properties or database-bound con- 
trols, though database support is in the 
works for a later version. Graphical con- 
trols (controls with no window handle) 
aren't supported, nor are those rare con- 
trols that ignore runtime property 
changes. And of course the simple con- 
trols contained in VBRUN300.DLL itself 
are not available. 

OutReach won't give you the visual 
development environment of VB, but it 
will provide easy access to powerful VBX 
custom controls in almost any develop- 
ment system. 

► OutReach. Version 1.0. List price: $199 
until December 31. 1994: $395 thereafter. 
Requires: 3H6-hased PC or better. 4MB 
RAM. 2MB hard disk space. DOS 3.3 or 
later. Microsoft Windows 3.1 or later, de- 
velopment environment thai supports 
DLLs. InterGroup Technologies Inc., 
14205 S.F.. .^6th .St.. niOO. Bellevue. WA 
98006; 206-643-80S9: fax. 206-643-6977; 
CompuServe: 74602,3121; Internet: out- 
reach QPworld. std. com. 
Circle 441 on reader service card 

• Syware offers Dr. DecBee Tools 
($74y). a suite of seven utilities that 
track the performance and inner work- 
ings of ODBC. The utilities, which can 
also be purchased separately, include 
Check (checks syntax of ODBC calls 
at runtime). Peek (records ODBC 
calls). Timer (counts and limes ODBC 
calls). Test (runs regression tests on an 
ODBC driver). Spy (a redistributable 
version of Peek), Repla\ (replays logs 
generated by Spy), and Info (displays 
characteristics of a driver). SYWARE 
Inc.; 617-497-1 376. 
Circle 443 on reader service curd 
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Power Programming 



BY RICHARD HALE SHAW 



Make Your Apps 
More Robust 




I in32 operating systems, 
such as Windows NT and 
Windows 95. have greatly 
advanced the art of han- 
dling runtime errors and 
exceptions. In these sys- 
tems, exception handling is 
built into the infrastruc- 
ture, used by the operating 
system itself, and — a boon to program- 
mers — made available to application pro- 
grams. 

Under DOS. the only built-in error- 
trapping and exception-handling mecha- 
nism was interrupt 24h. This is generated 
whenever a hardware error occurs (such 
as when a user tries to select a file on a 
floppy disk drive whose door is left open) 
or when a software program generates an 
error (such as attempting to divide a value 
by zero). In either case, the only way to 
trap the resulting interrupt is to replace 
the default interrupt 24h handler (which 
can write the dreaded "Abort. Retry. Fail" 
message across even the Windows desk- 
top) with your own. Handling interrupt 
24h is delicate. You have to take care not 
to generate any other exception-prone in- 
terrupts, and this makes your error-han- 
dling code complex and onerous. 

On a Win32 platform, however, excep- 
tion handling can be simple and elegant. 
In this article. Til explain Win32's siruc- 
tured exception handling mechanism and 
how you can take advantage of it in your 
applications. Finally. I'll also explain the 
implications of structured exception han- 
dling for different language implementa- 
tions and why you may get differing re- 
sults when you build your applications 
with different C/C++ compilers. 

THE BASICS Exceptions are events 
that trigger the execution of code that's 



outside a program's normal flow of con- 
trol. If a hardware component fails or if a 
software program attempts to violate sys- 
tem integrity. Win32 will generate, or 
throw, an exceptit)n. You can even have 
your programs deliberately throw their 
own exceptions (via the Win32 RaiseEx- 
ception function) to signal an exception 
condition: This will often make sense 
when it would be cumbersome to add 
error-detecting code to the body of your 
program. 

When an exception — either hardware- 



for their own purposes, see the sidebar 
"Win32 Operating Systems' Own Use of 
SEH.") Unlike these other facilities, 
structured exception handling is not ex- 
posed to applications via a set of API 
functions, as such. Using the flat memory 
architecture of Win32 systems, SEH lets 
you use extensions to your application 
development language to establish one or 
more code frames, each with its own ex- 
ception handler. 

This approach presupposes that your 
application development language sup- 
ports SEH. It's the responsibility of each 
language vendor to implement structured 
exception handling in a way that makes 
sense for that application development 
language. (Microsoft publishes an SEH 
specification that language vendors can 
acquire to implement SEH in their Win32 
application development environments.) 

Consequently, all Win32 structured 
exception handling code will not look the 
same: Once it's been implemented in Vi- 
sual Basic. Borland Pascal, or even 
xBase, for example, it could be quite dif- 
ferent from the examples you might find 



software-based — for C++. Fortunately 



or 

occurs in your Win32 
program, the proces- 
sor will stop executing 
at that point in your 
program and transfer 
control to the system. 
Win32 will save the 
machine state of the 
thread that generated 
the exception, along 
with other informa- 
tion describine the ex- 



Structured exception 
handling is built into 
Win32-based operating 
systems such as Windows 
95 and NT. Find out how 
to use it in your apps. 



for C/C++ developers, 
the three major 
C/C++ compiler ven- 
dors — Borland. Mi- 
crosoft, and Syman- 
tec — have used what is 
essentially the same 
model and syntax for 
their SEH support (al- 
though the implemen- 
tations may differ in 
how they perform 



ception. and begin to their tasks). 



search for an excep- 
tion handler to handle it. Whether the op- 
erating system is successful or not in doing 
this depends on whether you've installed 
an exception handler for the piece of code 
that was executing when the exception 
was thrown. 

How do you install an exception han- 
dler? Not via an API call. Like other 
Win32 facilities such as virtual memory, 
heap management, and multithreading, 
structured exception handling (SEH) is a 
facility that's built into the underlying op- 
erating system but exposed for use by ap- 
plications. (For an example of how 
Win32 operating systems use this facility 



There are two key 
steps to take when you use structured ex- 
ception handling in a Win32 application. 
First, you have to identify the portion of 
your code that you want to protect in the 
event that an exception occurs. This sec- 
tion, known as the guarded body, contains 
code in which one or more exceptions 
could occur. Second, you must define an 
exception handler for each guarded body. 

Let's use Microsoft C/C++ syntax as an 
example. You use two new keywords. 

try and except, to define a guarded 

body and its associated exception handler 
in your program. Here's how this syntax 
works: 
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ilnclude<windows . h> 

int WinMain(HINSTANCE, HINSTANCE, LPSTR, int) 
{ 

—try 

{ 

// entire application code goes here... 

char *p = NULL; // set up NUIjL pointer... 

*p = 0; // generate an exception with it 

) 

except (EXCEPTION_EXECOTE_HANDLER) 

{ 

MessageBox (NULL, 

'Unhandled Exception in WinHain. . .press Ok to terminate! 
•MyApplication", MB_ICONEXCLAMATION) ; 

) 

) 

figure 1: This code sets up a catchall, general-purpose exception handler In WInMain. 




—try 
{ 

... / / guarded body 
) 

except ( £i 1 ter_expression) 

{ 

... // body of exception hcindler 
} 

Here, the guarded body is defined in- 
side of a try block; you enclose the ac- 
companying exception handler in an 

except block that immediately follows. 

The filter expression, which is always 
placed inside the parenthesis of the ex- 
cept statement, provides a program with a 
chance to interpret the nature of the ex- 
ception that occurred and determine the 
best course of action. 

Note that the SEH keywords. try 

and except, are similar to the keywords 

try and catch used in C++ exception 
handling. In Win32, the system throws an 
exception; C++, on the other hand, adds a 
keyword for this: throw. There are a 
number of other differences between 
Win32 SEH and C++ exceptions. C++'s 
try, catch, and throw are formal addi- 
tions to the C++ language, whereas try 

and except are implementation-specif- 
ic additions and consequently use one or 
more underscore (_) characters, as re- 
quired by the ANSI C standard. Til de- 
scribe more differences later on. 

AN EXCEPTION-HANDLING FUNCTION 
Let's put this into practice with the classic 
example for using SEH: the C strcpyO 
function: 

char *strcpy(char *dest, 

char "source) r 



Traditionally, strcpyO takes two point- 
ers as function arguments and copies data 
from the address pointed to by the second 
pointer into the address pointed to by the 
first pointer; the function returns the des- 
tination parameter if it succeeds or NULL 
if it fails. 

The StrcpyO function makes two as- 
sumptions: 

• that the source parameter points to a 
NULL-terminated string, and 

• that the first or destination parameter 
points to a location that's big enough to 
hold the data pointed to by the source. 

If either assumption is wrong, you're 
likely to get a memory access violation 
under Win32. For example, if the second 
parameter isn't NULL-terminated, then 
the function will run beyond the data 
pointed to by the source until it either lo- 
cates a NULL in some other piece of data 
or reaches the end of addressable memo- 
ry. In the first case, Win32 will probably 
throw an access violation exception for 
copying too much data and overwriting 
memory. In the second case, you'll cer- 
tainly get such a violation. If this happens 
and you don't have an exception handler 
installed, Win32 will terminate your ap- 
plication. 

How can you use SEH to prevent this? 
By wrapping the strcpy ( ) function itself in 
an exception-handling function and using 
that function instead; for example, 

LPTSTR SafeStrCpy (LPTSTR Stringl, 
LPTSTR String2) 

{ 

try 

{ 

return strcpy (Stringl , String2); 
} 



except ( (GetExceptionCode ( ) == 

EXCEPTION_ACCESS_VIOLATION) ? 
EXCEPTION_EXECUTE_HANDLER : 
EXCEPTION_CONTINUE_SEARCH ) 

{ 

return NULL; 
) 

} 

SafeStrCpyO is a drop-in substitute for 
StrcpyO. It takes two Win32 pointers as 
parameters and passes them directly to 

StrcpyO. It uses a try block to protect 

against exceptions occurring during the 
call to StrcpyO; 'f the system throws an ex- 
ception, execution will jump to the code in 
the filter expression: 

( (GetExceptionCode ( ) == 

EXCEPTION_ACCESS_VI0LATI0N) ? 
EXCEPTION_EXECUTE_HANDLER : 
EXCEPTION_CONTINUE_SEARCH ) 

The pseudocode for this C/C++ 
ternary expression would be 

If GetExceptionCode returns 
EXCEPTION_ACCESS_VIOLATION 

return EXCEPTION_EXECUTE_HANDLER 
Else 

return EXCEPTION_CONTINUE_SEARCH 

This filter expression calls Win32's 
GetExceptionCodeO function to deter- 
mine what type of exception occurred. 
This function can return one of a number 
of predefined system exception values, or 
it can return a value representing an ap- 
plication-defined exception value. 

If an access violation occurred, Get- 
ExceptionCodeO will return EXCEP- 
TION_ACCESS_VIOLATION and then 
the result of the expression will be EX- 
CEPTION_EXECUTE_HANDLER. 
The latter is one of three values — EX- 
CEPTION_EXECUTE_HANDLER, 
EXCEPTION_CONTINUE_SEARCH, 
or EXCEPTION_CONTINUE_EXE- 
CUTION — that can be returned by a filter 
expression to determine the course of the 
program. 

Your filter expression should return 
EXCEPTION_EXECUTE_HANDLER 
if you want Win32 to execute the excep- 
tion handler. In the example, the excep- 
tion handler will cause the function to re- 
turn NULL; even if an access violation 
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occurs, the caller will get a NULL as the 
function's return value and the applica- 
tion won't crash. Thus, SafeStrCpyO pro- 
vides a "safe" alternative to strcpy(), and 
an application using it can recover grace- 
fully from an access violation inside it — 
provided the application checks the func- 
tion's return value! 

NESTING EXCEPTION HANDLERS 
Win32's exception mechanism is both 
thread- and frame-based: Each exception 
handler you install is in place at the stack 
frame location of the thread for which you 
installed it. You can install a number of 
exception handlers and nest them. For in- 
stance, you can install one inside the 
guarded body of the other: 



try 



-try 
{ 



. . / / outer guarded body 
-try 
{ 

... / / inner guarded body 
) 

-except ( f i 1 ter_expr ess i on ) 
( 

... // inner exception handler 



) 



) 



except ( f ilter_expression) 



( 



, .. // outer exception handler 



} 



If an exception occurs inside the sec- 
ond or inner try. the inner except will 

interpret (and potentially handle) the ex- 
ception: if an exception occurs inside the 

first try but outside of the second try, 

the outer except will be triggered. 

Alternatively, you can nest exception 
handlers inside of functions that call one 
another: 

void Test2(void) 
( 

— try 



/ / guarded body 



.except 



f iiter_expression) 



. . // exception handler 



Test2 ( ) ; 
} 



except ( . 

{ 



. ) 



// exception handler 



Here, the Test function calls Test2. If 
an exception occurs in TestZ. its own 

except statement will be invoked; if an 

exception occurs anywhere in Test's try 

block but not inside of the call to Test2, 
then Test's except will ho invoked. 




figure 2: This message box is displayed by a general 
purpose exception handler. 



) 

void Test (void) 



But what happens in either of these 
cases if the inner exception handler fails 
or refuses to handle the exception? 

There are several ways that this can 
happen. First, if an exception handler fails 
to handle an exception correctly, the sys- 
tem will search for another, previously in- 
stalled exception handler that can handle 
the exception. Or, if the inner exception 
handler only handles a particular type of 
exception, it might return EXCEP- 
TION_CONTINUE_SEARrH from its 
filter expression: This enjoins the system 
to continue to search for a handler that 
can handle the thrown exception. (Your 
filter expression should return the value 
EXCEPTION_CONTINUE_SEARCH 
whenever it doesn't recognize an excep- 
tion code or your exception handler won't 
handle that particular exception.) 

An exception handler may try to re- 
sume execution after a nonresumable ex- 
ception. Some exceptions are 
rcsumahle, or continuable; that 
is, the system will let the pro- 
gram fix the exception and re- 
sume execution at the point at 
which an exception occurred. 
(This is exactly how Win32's vir- 
tual memory manager knows 



when to swap in a block of previously 
swapped-out memory, as described in the 
sidebar.) Your filter expression can return 
EXCEPTION_CONTINUE_EXECU- 
TION when it encounters a resumable ex- 
ception, but you'll have to fix the problem 
in the filter expression first. If your filter 
expression returns EXCEPTION_CON- 
TINUE_EXECUTION after a nonre- 
sumable exception, or fails to fix the prob- 
lem before resuming execution of a 
resumable exception, the system will 
again search for a previously installed 
handler to handle the exception. 

In any of these cases, control will even- 
tually go to an earlier exception han- 
dler — one that's been previously installed 
in the current stack frame. In the example 
above, this was the outer excep- 
tion handler. If an exception 
handler fails or refuses to han- 
dle an exception. Win32 works 
its way back up through each 
previously installed exception 
handler, looking for one that 
will handle the exception. 
What happens if you don't 
have an exception handler installed? 
Win32 installs a default exception handler 
at the base of each application thread, so 
even if you have multiple threads, this de- 
fault exception handler will be triggered 
when an unhandled exception occurs. 
You can grab control of this default ex- 
ception handler by installing a catchall ex- 
ception handler in your application's 
WinMain (see Figure 1). or around the 
thread function of each thread, or both. 
For example, if an unhandled exception 

occurs in the try block of Figure 1 , this 

code will produce the message box shown 
in Figure 2. 

Without this code — or its equivalent — 
wrapped around the code inside your ap- 
plication's WinMain (and preferably 
around the guts of each thread function). 
Win32 will display its own default excep- 
tion handler instead. Take a moment to 
study Figure 3, which shows the default 
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exception-handler dialog used by Win- 
dows NT: Do you really want a user to be 
able to press Cancel to invoke the debug- 
ger? (If you don't believe this happens, 
type in the code in Figure 1, change EX- 
CEPTION_EXECUTE_HANDLER to 
EXCEPTION_ CONTINUE_SEARCH. 
and then compile and run the program: 
You'll see what I mean.) I'll explain the 
implications of letting the user press the 
Cancel button, as shown in this figure, in a 
moment. 

USING A FILTER FUNCTION In the 

.except statement of an exception han- 
dler, the filter expression can be any legal 
C or C-¥+ expression — including a function 
call. Since the purpose of the filter expres- 
sion is to evaluate the exception that oc- 
curred and give your program a chance to 
react intelligently to it, it often makes sense 
to use a filter function — a function that's 
used as a filter expression — instead of a 
single expression. The value of the filter 
expression or the return value of a filter 
function determines what happens next. 



Although you can often use a simple 
filter expression (as in the earlier exam- 
ples) to evaluate the exception, using a 
filter function lets you inject more com- 
plex decision making into the evaluafion 

process. For example, the except 

statement in SafeStrCopy was fairly 
primitive. In another context, it might 
not be enough. You might want to make 
other decisions based on the type of ex- 
ception that occurred (there are over a 
dozen different types of exceptions that 
a Win32 system can throw). Or you 
might want to use Win32's GetExcep- 
tionlnformationO function, which re- 
turns detailed information about the ex- 
ception (such as the virtual address 
where the exception occurred), and de- 
termine your exception-handling strate- 
gy based on its results. In other words, 
using a filter expression alone might not 
be enough. 

But because Win32 SEH is frame- 
based, and because a stack frame may 
have been overwritten at the time an ex- 



ception was thrown. Win32 has to provide 
you with a "safe place" to evaluate the ex- 
ception and decide what to do. Conse- 
quently, if you use a filter function as your 
filter expression, it will execute in a safe 
stack frame, one that cannot have been 
corrupted by the exception that was 
thrown. Because a filter function executes 
in this safe stack frame, you'll need to pass 
it information from Win32 exception 
functions when you call the filter function. 
These functions are context-dependent, 
and they have to be called from the stack 
frame where the exception occurred — 
from the filter expression where the filter 
function is called — rather than from in- 
side the filter function, in order to return 
valid information. 
For example: 

int FilterFunction (void) 
{ 

DWORD code = GetExceptionCode ( ) ; 
// bad move! 



// sehdunp.cpp RHS 8/12/94 

i lnclude<wlndows . h> 
f include<flcring.h> 
4include<excpt .h> 
4include<stdio . h> 

const MAX_EXCEPTIONS = 21; 
struct _ExceptlonCodeNaines 
{ 

char •name; 
DWORD code; 

) ExceptlonCodeNaniestMAX_EXCK!>TIOMS) ■ 

{ 

("Access Violation-. EXCEPTION_ACCESS_VIOLATION ), 
(■Datatype Misalignmenf , EXCEPTION_DATATYPE_MISALIGNMENT ), 
(■ Breakpoint •.EXCEPTION_BFEAKPOINT ). 
CSinale Step-, EXCE!>TION_SINGLE_STEP ), 

(•Array Bounds Exceeded-, EXCEPTION_ARRAY_BOUNDS_EXCEEDED ), 
{-Floating Point: denormal Operand-, 

EXCEPTI0N_FLT_DENORMAI,_0PERAND ) , 
{-Floating Point: divide by Zero-. EXCEPTIC«_FLT_DrvlDE_BY_ZERO ), 
("Floating Point: inexact Result", EXCEPTION_FLT_INEXACT_RESULT ), 
(-Floating Point: invalid operation", 
EXCEPTION_FLT_INVAI,ID_OPERATION ) , 
("Floating Point: overflow", EXCEPTION_FLT_OVERPLOM ), 
("Floating Point: Stack Check", EXCEPTION_FLT_STACK_CHECK ), 
("Floating Point; Underflow", EXCEPTION_FLT_UNDEBFLOW ), 
("Integer divide by zero", EXCEPTI0N_INT_D1VIDE_BY_ZER0 ). 
("Integer overflow", E.XCE?T10N_INT_0VERFU)W ), 
("Privileged Instruction", EXCEPTION_PRIV_INSTRUCTION ), 
{•In page error", EXCEPTION_IN_PAGE_ ERROR ), 
("Illegal Instruction", EXCEPTION_ILLEGAL_INSTROCTION ), 
( "Non-continuable Exception", EXCEPTION_NONCONTINUABLE_EXCEPTION ), 
("Stack Overflow" . EXCEPTION_STACK_OVERFLOW ), 
("Invalid Disposition". EXCEPTI0N_INVALID_DISPOSIT10tI ), 
( "Guard Page" , EXCEPTION_GUARD_PAGE ) 
1: 

char •GetBxceptlonCodeName (DWORD code) 
( 

fordnt i = B; i < MAX_EXCEPTIONS ; !♦♦) 

if (code - - ExceptionCodeNames [i] . code) 
return ExceptionCodeNainas [i] .name; 
return ■•; 
) 

void PrlntBxc«ptlonInto(LPEXCEPTION_POIirrERS aylnfol 



( 

EXCEPTI0H_RECORD er 



* (inyIn£o->ExceptionItecord} ; 



while (TRUE) 
( 

char exceptiontype[30] ; ■ 
if (er. Except ionCode EXCEPTION_ACCESS_VI0LATION) 
sprintf (exceptiontype, '%s violation" , 

(er.ExceptionlnfonoationKJ •» () 7 "read" : •write^); 

else 

exceptiontype{B] = '\B'; 

char buf (isei ; 
sprintf (buf , 

"%s Exception: %s 9 address Bx%lp (exception code 0x%08x)' 

", %scontinuable- , 
GetExceptionCodeName (er . ExceptionCode) , 
exceptiontype, 
er . Except ionAddress , 
er . Except ionCode , 

(er.ExceptionFlags «■ 0) ? -- : -NON--); 
MessageBox(NULL,buf ,GetCoiimandLine() ,MB_IC0NEXCLAMAT10N) ; 

if (er . Except ionRecord) 

er a "er.ExceptionRecord; 
else 
break ; 



> 



DWORD FilterFunction (LPEXCEPTI0N_P0INTERS Info) 
( 

PrintExceptionlnfo(Info) ; 

return EXCEPTION_EXECUTE_KANOLER; 



int WINAPI WinHainlHANDLE, HANDLE, LPSTR, int) 
{ 

—try 

{ 

char •p = NULL; 

•p - 'a*; // trigger exception by writing to NULL pointer 
// this line never executed 

) 

_except(FilterFunction(GetBxceptionInfoniation() ) ) 

{ 

// insert exception handling here. . . 



return 0; 
) 



figure 4: The SEHDUMP program can display exception information in a message box. 
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// don't do this! ! 
LPBXCBFTI0N_POIIITERS IpBxcaptlon 
GetExceptionlnfonaationO ; 

) 

—try 
{ 

) 

_excapt (FilterPunctionC ) ) 



{ 



// handle exception here 



Here the filter function calls GetEx- 

ceptionCodeO and GetExceptionlnfor- 
mationO — a bad move.because these 
functions won't return exception infor- 
mation pertaining to the stack frame 
where the exception occurred. 
On the other hand, 

inL Fi IterFunct ion (DWORD code, 
LPEXCEPTI0N_POINTERS IpException- 
Pointers) 
{ 



) 



—try 



> 

except ( Fi IterFunct ion (GetExcept ion- 
Code ( ) , GetExceptionlnfonaation ( ) ) 
{ 

... // handle exeeqption here 
) 

will work. Both exception information 
functions are called from the filter expres- 
sions stack irame, which is where the ex- 
ception was thrown. You won't have to 
worr>' abdut calling these functions in that 
stack frame: Win32 guarantees the safety 
of this approach. However, you should 
avoid calling other functions to pass infor- 
mation to a filter function, and only pass 
such a function the address of nonstack 
objects such as globals or statics. 

INTERPRETING EXCEPTIONS When an 
exception is thrown, Win32 saves infor- 
mation about the machine state of the 
thread where the exception occurred, 
along with information about the excep- 
tion itself. This information is stored in 
two structures: a CONTEXT structure 
and an EXCEPTION RECORD struc- 
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ture. The CONTEXT structure will vary 
with the underlying machine architecture: 
It contains members for each register plus 
a special member to retain information 
about the floating-point regis- 
ters. EXCEFnON_RECORD 
structures, however, have a 
fixed format, and the EXCEP- 
TION. RECORD (as weU as 
the CONTEXT structure) for a 
Win32 exception can be re- 
trieved by caUing the OetExcepti<HiInf or- 
mationQ function: 



specifying parameters when an applica- 
tion throws its own exceptions. Figure 4 

shows an example of a program that dis- 

plavs exception information retrieved via 
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displays exception information. 



BXCBPTIOHLeOIHTERS* 
Inf oraiation (void) ; 



OetBxc^tion- 



This function will return a pointer to 
an EXCEPTION_POINTERS structure, 
which contains both a pointer to the 
CONTEXT structure and a pointer to the 
EXCEPTION JIECORD structure con- 
taining the saved information: 

int typedeC struct JBXCBPnOMjraniTBRS 
{ 

PEXCEPTI0N_REC0RD BxceptionRacord; 
PCONTEXT ContextRecord; 
) BXCBFnC«_POIIITBRS; 

If you're willing to learn which ma- 
chine registers contain what information, 

you can examine the CONTEXT struc- 
ture. But more important, you can use the 
pointer to the EXCEPnON_RECX)RD 

to retrieve the exception code and the vir- 
tual address at which the exception oc- 
curred: 

typedefi Struct .EXCBPTIOM_RBCORD 

( 

DWORD Exc^tionCode; 

DWORD ExceptionFlags; 
struct _EXCEPTION_RECORD 

*ExceptionRecord; 
PVOID ExceptionAddress; 
DWORD Number Par euneters ; 
CHORD ExceptlonlnfonnationtBX- 

CEPTI0N_HAXIHDH_fARAliETER8] ; 
) EXCEPTION_|tECORO; 

Additionally, this structure contains a 
flag that indicates whether the exception 
is resumable and a pointer to another ex- 
ception record in the event that nested ex- 
ceptionshave been thrown. The last two 
members of the structure are reserved for 



OetExceptionlnformationO; the output 

of the program is shown in Figure 5. 

ANATOMY OF AN EXCEPTION When an 
exception occurs, a complex sequence of 
events ensues: I'll just summarize it here. 
First, as I mentioned above, the processor 
turns over control to the system, which 
saves the macfaine state and exo^on in- 
formation in the CONTEXT and EX- 
CEPTION_RECORD structures. The 
discussion that follows applies if the ex- 
ception was generated by a program run- 
ning in User mode rather than a system 
component running in Kernel or Privi- 
leged mode. 

If the program is being debugged, the 
system will notify the debugger. There are 
two reasons for this: If an exception oc- 
curs during a debugging session, this lets 
the debugger gain control and report the 
exception. It also lets a debugger gain 
control by deliberately generating an ex- 
ception. As a means of setting break- 
p(rints or watchpoints during a debugging 
session, a debugger can insert illegal in- 
structions into a program's executable 
image in memory. The debugger inserts 
these instructions at the point in the pro- 
gram where a developer wants a break- 
point to take effect. When the processor 
encounters such an instruction, it gener- 
ates an exception, the system turns over 
control to the debugger, and the debugger 
removes the offending instnicti<ni to han- 
dle the exception — and now it's able tO in- 
teract with the developer again! 

If the program isn't being debugged 
(or the debugger doesn't handle the ex- 
ception), the system starts searching for 
an exception handler in the stack frame 
where the exception occurred. If it fails to 
find an exception handler there, it will 
search the previous stack frame — and so 
on. U the system finds an exception han- 
dler, the application gets the opportunity 
to fix and handle the exception. Provided 
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■ Win32 Operating Systems' Own Use of SEH 



By Richard Hale Shaw 
Like other operating system specifica- 
tions, Microsoft's Win32 API has a 
"philosophy," and one of its principles 
is to expose a number of system-level 
features and facilities for use at the 
application level. On Win32 platforms, 
these features and facilities include the 
virtual memory API functions, the 
heap management functions, memory- 
mapped files, and structured exception 
handling (SEH). (For a refresher 
course on the basics of Win32, see the 
Power Programming column "An 
Introduction to the Win32 API," April 
26, 1994.) SEH, like these others, is 
available for use by applications, but it 
is also used all the time in the underly- 
ing operating system. 

For example, SEH is built into 
Win32 operating systems such as Win- 
dows NT and Windows 95. Using 
SEH, a Win32 system can support 
demand-paged virtual memory. On a 
Win32 system, every application gets a 
2-gigabyte virtual address space in 
which the program's executable, its 
DLLs, and all data is stored. Since only 
a fraction of this address space is typi- 
cally available on a target machine, the 
operating system will map only a por- 
tion of an application's virtual address 
space into physical addresses at any 
one time. The balance of the virtual 
address space that's actually used by 
the application is written to the system 

the application does so and the exception 
is resumable, the program's exception 
handler can tell the system to resume exe- 
cution. The machine state and context are 
restored from the previously saved struc- 
tures, and the program resumes as if noth- 
ing ever happened. 

If the exception handler fails to han- 
dle the exception, the system will contin- 
ue to search the program's stack frames 
for a handler that does handle the excep- 
tion. If the system fails to find a capable 
handler and the program is being de- 
bugged, the system will again notify the 
debugger: This is the debugger's second 
chance to handle the exception. Indeed. 



paging or swap file. (Win32 systems do 
not, however, store EXEs and DLLs in 
the swap file, but simply reread them 
from their original disk-based images.) 

With only a portion of the applica- 
tion's address space stored in physical 
memory at any one time, how does 
Win32 ensure that the appropriate 
memory blocks are read back into 
physical RAM from the paging file 
when the application needs them? The 
answer: structured exception handling. 

Whenever a Win32 application 
attempts to read or write a memory 
address, the address is examined by 
the system's virtual memory manager 
(VMM). The VMM maintains a table 
that correlates an application's virtual 
addresses with the physical location of 
that memory, so it can translate a 
virtual address into a physical one and 
vice versa. The VMM can move mem- 
ory pages around, swap them to disk, 
or discard them altogether if it needs 
additional physical memory. When it 
moves or reloads a page of physical 
memory, it simply remaps that page's 
virtual addresses to a new set of physi- 
cal addresses. 

Under Win32, any attempt by a 
program to access a virtual address 
that's not in physical RAM will gener- 
ate an access violation exception. In 
such a case, the system's exception 
handler will examine the exception 
and determine that the trouble was 

even if the program is not being de- 
bugged, you can still invoke the debug- 
ger. When the system fails to find an ap- 
propriate exception handler for a 
program that's not being debugged, it in- 
vokes its default handler — which dis- 
plays the dialog shown in Figure 3. The 
system will also call this default handler 
if the debugger doesn't use its second 
chance to handle the exception. 

Ultimately, if your program fails to han- 
dle the exception, and if the user declines 
to invoke the debugger that's installed, 
Win32 will terminate the application. 

What happens when the exception is 
generated by a system component run- 



caused because the virtual page that 
contains the desired address was not 
loaded into physical memory. If avail- 
able physical memory is already in 
short supply, the system's exception 
handler will first discard some memo- 
ry or write it to disk and then load 
the desired memory page back into 
memory. 

Since the newly loaded page will 
most likely occupy a physical RAM 
address that's different from the one it 
previously resided in, the system ex- 
ception handler will call on the VMM 
to remap the new physical page to the 
newly restored virtual page. Thus, the 
data contained in the memory block 
will continue to occupy the same set of 
virtual addresses as it did previously. 
At this point, the system exception 
handler will cause the application to 
resume execution at the point where it 
was attempting to read from or write 
to a memory address. Best of all: The 
entire process is extremely fast and 
completely transparent to the applica- 
tion performing the memory read or 
write. 

Thus, SEH is simply a facility that's 
built into a Win32 operating system, 
but which Win32 exposes for use in an 
application. And that means that you 
can incorporate SEH into your own 
programs just as easily as Microsoft's 
Win32 teams use it inside of Windows 
NT or Windows 95. □ 

ning in Kernel or Privileged mode? This is 
more serious, of course. In this case, the 
system will also search for an exception 
handler. But if an exception handler can- 
not be located to handle the exception or 
if an exception handler fails to handle the 
exception, the system is shut down. You 
might as well have selected FilelExit from 
the Program Manager menu and ended 
the Windows session. 

If you've worked with Windows NT 
much, you've already seen the result of 
liberal use of structured exception han- 
dling: a nearly crash-proof system. Win- 
dows NT doesn't go down, because all the 
exceptions already turned up during test- 
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ing — before the operating system was re- 
leased. 

C** EXCEPTIONS VS. WIN32 SEN Fi- 
nally. I'd like to clear up a few miscon- 
ceptions. While both C++ and Win32 
offer exception handling, there are some 
important differences. First. Win32 SEH 
is implemented by the operating system, 
so there's a systemwide control that's not 
available through language extensions 
such as those implemented by C++. You 
simply cannot trap the most serious ex- 
ceptions with C++ exception handling, as 
you can with Win32 SEH. Second. C-t-+ 
exception handling is nonresumptive; 
Win32 SEH does provide for program re- 
sumption with some types of exceptions. 

C+ + 's exception model requires that 
you throw the exceptions when something 
goes wrong, and that presupposes that 
your program is in a state in which pro- 
gram logic can detect that something has 
indeed gone wrong. With Win32 SEH, 
you can construct an exception handler 
that puts you in a safe position to evaluate 
what went wrong if — and only if — an ex- 
ception occurs. 

Also, beware when using C-i-t- with 
SEH: The original Borland and Microsoft 
implementations didn't properly destruct 

objects constructed inside of the try 

block if an exception caused program 

flow to leave the try block abnormally. 

Users of Microsoft's new Visual C++ 2.0 
will find that Win32 exceptions and C++ 
exceptions have been blended in that 
product: Your objects will be properly de- 
structed — even if exception handling 
takes program flow way back to a previ- 
ous stack frame. 

EXCEPTIONAL PLATFORMS Unlike 
DOS or 1 6-bit Windows 3-r, 32-bit oper- 
ating systems like Windows NT or Win- 
dows 95 aren't just sophisticated pro- 
gram launchers. They are, instead, 
comprehensive application development 
and deployment platforms. And provid- 
ed that you take advantage of the more 
advanced services they offer, you can 
write far more complex, efficient, and ro- 
bust applications than were possible 
under DOS or Windows 3. 1 . Win32 SEH 
makes exception handling elegant and 
easv to use. □ 
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BY DOUGLAS BOLING 



Turn, Turn, 
Turn. . .Schedule! 



For every thing there is a season, 
and a time for every purpose 
under heaven." The problem is 
remembering it! From the simple 
wristwatch to the most compli- 
cated personal information man- 
ager, people spend big bucks on 
devices that are supposed to help 
them keep track of what to do 
when. But most of these products only 
beep to remind us about a task. Why 
shouldn't the computer just do the darn 
task and tell us later? Well, now it can. 

Scheduler, this issue's utility, is a Mi- 
crosoft Windows program providing a 
simple but powerful service: It will run 
programs on a schedule you provide. Pro- 
grams can be scheduled to run in one of 
four ways: 

• once — up to years in the future; 

• at specified intervals — from every 
minute to once a day; 

• by day of the week — every Monday, 



Top 10 Utilities 



Rank Utility 



1 MYGRPS - O/vj, 



»iii:t \ fiiinijt icitn.s 



2 WPNTR - IlifihIiKlils WiluliiHS pri'si'iilalions 



3 WINCMO- Command file inwrpreler 



4 WTIME - Keeps ['('clock accurute 



5 FINDIR - IRQ Ime amilysi.s 



6 MONTOR - Monitors system resources 



7 BAT2EX - ( ompiles hatch files 



8 INGTRL - Controls Wintltms instullution 



9 BUGS - Windows I Screensaver 



10 CONFIX - Issues commands at hoot time 



This list /.V hased on the total niimher of 
downloads each utility has had on f'C 
Ma){\et over the past month. T o download 
these files, type (1() /.X IYHI'S. For more 

infontiatitm. see the sidebar 
"Guide to oiir Utilities & How to Ciet Them. " 



Wednesday, and Friday for example; or 
• by day of the month — such as the 1st 
and 15th of every month. 

You can define up to 32 different pro- 
grams to run on a schedule you set. 

Scheduler will run a program complete 
with a set of command line parameters 
you provide. The working directory of the 



a dialog box with an empty list and a col- 
umn of buttons down the right side of the 
window. Clicking on the top button. Add, 
will display the Schedule Program dialog 
box, which lets you add programs to 
Scheduler. 

The dialog box is broken into three 
main sections: Event Type, Event Details, 
and Program Details. The first section. 
Event Type, is a group of radio buttons 
(or option buttons) that select events cat- 
egorized according to when they occur: at 
one specified time, or at several times, or 
on a fixed day each week, or on a fixed 
date each month. The second section al- 
lows you to provide details for the event 
being scheduled; the fields change de- 
pending upon the type of event you select. 
The third section gives Scheduler infor- 
mation about the program it will be 
launching. 

If you want a program to run once, all 



program can be speci- you have to do is 



fied for each program 
being run. You can 
even specify if the pro- 
gram should start as a 
window or an icon. 

If you think it is 
time for this new PC 
Magazine utility, sim- 
ply schedule a down- 
load from PC Maga- 



Scheduler provides a 
simple but poiverful 
service: It will run 
programs on a schedule 
youprovide. 



enter the time and 
date of the event. The 
date should be en- 
tered in a mm-dd-yy 
format. You can 
enter a date up to the 
year 2079, a long 
enough delay for 
even the most pro- 
crastinating of users. 



zinc's PC MagNel Years past 1999 are 



(For details, see the 
sidebar "Guide to Our Utilities & How to 
Get Them.") For the programmers 
among you, the C source and other neces- 
sary files are provided. Scheduler was 
written in Microsoft C, Version 6.0, and 
should work with any Microsoft C or com- 
patible compiler. Make files are provided 
for the Microsoft C 6.0 and Borland C++ 
3.1 compilers. 

USING SCHEDULER Scheduler is simple 
to install and use. The program name, in 
deference to limitations on CompuServe, 
has been shortened to SCHED. Just copy 
SCHED.EXE into a directory on your 
hard disk. Next, create an icon for Sched- 
uler in your Startup group in Program 
Manager. This ensures that Scheduler will 
run every time you start Windows. As 
useful as Scheduler may be. it can't start 
programs when it's not running! 

Start Scheduler by double-clicking on 
its icon in the Startup group. You will see 



entered with the last 
two digits like any other year. For exam- 
ple, February 3, 2019, would be entered as 
2-3-19. The time is entered in an hh.mm 
AMIPM format. Midnight is 0:0, while 
noon is 12:00 PM. To run a program at 
1:23 P.M. on September 19, 1996, the time 
would be entered as 1:23 PM and the date 
as 9-19-96. 

The Recurring event type lets you run 
a program at regular intervals each day 
starting at a given time of day. This event 
has two entry fields: Interval and Starting 
Time. The first is the length of time be- 
tween events, in hours and minutes; and 
the second is the time of day that the 
event should first occur. For example, to 
run a program every 1 .S minutes every day 
beginning at 7:30 A.M., the two fields. In- 
terval and Starting Time, should be en- 
tered as 0:1 5 and 7:30. 

The days-of-the-week event type lets 
you schedule a program to run on partic- 
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ular days of the week. Its details section 
contains two controls: a list box contain- 
ing the names of the days of the week and 
the now-familiar Starting Time field. You 
can select more than one day of the week. 
As with all the other types of events, the 
Time field is the time of day. in hh.mm 
format, that the program is to start. For 
example, to have a program run at 2:30 in 
the afternoon on every Monday, Wednes- 
day, and Friday, you should highlight the 
Monday, Wednesday, and Friday entries 
in the list box. and enter 2:30 PM in the 
Starting Time field. 

The days-of-the-month event type is 
similar to the days-of-the-week event 
type. But instead of the days of the week, 
the list box contains the days of the 
month, from 1 to 31. You can select more 

than one day. If the 31st is selected, the 
program will only run in months that have 
31 days. To schedule a program to run on 
the 1st and l.'^th days of the month, you 
would highlight the 1 and the 15 in the list 
box and enter a starting time in hh:mm 
format in the Time field. 

The last section of the Schedule Pro- 
gram dialog, the Program Details section, 
is where you spedfy the i»ogram to nm, 
the working directory for the program, 
and whether the program should be start- 
ed as an icon. The Command line and 
Working Directory fields are self-ex- 
planatory. If you don't specify a path to 
the program, Windows will use its stan- 
dard search pattern, looking in the cur- 
rent directory, the Windows and system 
directories, and then the directories in the 
PATH. Command line parameters can be 
specified after the program name. To as- 
sist in finding the proper program, a 
Browse button displays a file-browse dia- 
log box. 

The check box "Run minimized" lets 
you specify that the program be run in the 
background as an icon to avoid cluttering 
up your desktop. This is probably how 
you will want most of your scheduled pro- 
grams to run. Having a scheduled applica- 
tion launch and grab focus while you're in 
the middle of editing a file would not be 
very helpful. 

Once you've filled in all the details, 
clicking on the OK button causes Sched- 
uler to check the data you've entered and, 
if the data is valid, schedule the event. 
Valid values must be entered in the time 



and date fields, and the command field 
must contain a valid path and program 
name. Clicking on the Cancel button will 
discard the data entered. In either case, 
the Schedule Program dialog is removed 
and you are returned to the main Sched- 
uler window. If vou clicked on the OK 



the day of the month is between the 8th 
and the 14th. If so, it woidd launch the 
program you want to run on the second 

Sunday. 

INSIDE SCNEDULER While Scheduler is 
a fairly typical Windows application, it 
uses a dialog box as its main window 



button, you should instead of using a stan- 



see the newly added 

event listed in the win- 
dow. The new item 
will be listed with the 
type of event and the 
name of the program 
to be run. 

You can edit or 
delete an item by 
highlighting it and 
using the buttons on 
the Scheduler win- 
dow. You can also 
edit an item by dou- 
ble-clicking on it 

When an item is edit- 
ed, a dialog box similar to the Schedule 
Program dialog is presented with the 
current values of the fields filled in. 
After making changes, you can save the 
data by clicking on the Save button. The 
Cancel button discards any changes you 
have made. 

When Scheduler determines it is time 
to run a scheduled program, it first checks 
the Working Directory field. If no work- 
ing directory is specified, the directory re- 
mains unchanged; otherwise, the current 
directory is changed to the working di- 
rectory. The program is then executed in 
the mode determined by the "Run mini- 
mized" check box. When run as a mini- 
mized application, the program's icon 
will appear on the desktop. Otherwise, 
the program's window will be launched in 
the foreground, grabbing focus on the 
desktop. 

While Scheduler does not overtly list 
complex timing such as the third Sunday 
in the month or the fourth Thursday in 
November, there are ways to schedule 
this type of event. Just use a Windows 
batch language such as WinBatch or my 
own WINCMD utility to make the more 
complex computations. For example, to 
have a program launch on the second 
Sunday of a month, just schedide a 
WINCMD program to run every Sunday. 
The WINCMD program would then see if 



One advantage Scheduler 
bos over other typical 
Windows applications 
is that it uses a dialog box 
as its main window 
instead of a standani 
resizable voindov). 



dard resizable win- 

dovv. The main advan- 
tage of using a dialog 
box is that all the child 
window controls for 
the main window can 
be specified in a dialog 
template and are auto- 
matically created by 
Windows when it cre- 
ates the dialog box. 
This simplifies the 
Scheduler code since 
the main window pro- 

cedure does not have 

to include a Cre- 
ateWindowQ call for each child in the 
main window. The maintenance of the 
main window is also simplified because 
changes in the position of the controls'can 
be handled by modifying the resource file 
instead of modifying the main C program. 

Although many steps are the same, 
there are also a few differences in how the 
main window is created and in the win- 
dow procedure. First the window class is 
registered, next the window is created, 
and then a message loop is entered. The 
task of registering the window class is the 
same for both the standard main window 
and a dialog box main window. 

If this is the only instance of the pro- 
gram, the WINCLASS structure is filled 
with data about the class and the Regis- 
terClassO function is called. The name of 
the class specified in the WINCLASS 
Structure must match the class name in 
the template for the dialog box contained 
in the resource file. While not generally 
used ^en defining a typical modal dialog 
box, the CLASS resource keyword is used 
to define the name of the class for this di- 
alog. Figure 1 contains the dialog box 
template for the main window dialog box 
in Scheduler. 

Once the window class is registered, 
the dialog box can be created. Instead of 
using the standard CreateWindowQ call, 
the main window is created with a Create- 
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II 

// Main Window Dialog template 

// 

sched DIALOG 23, 20, 180, 95 
CLASS "sched" 
CAPTION "Scheduler" 

STYLE DS_MODALFRAME I WS_CAPTION I WS_SYSMENU I WSJflNIMIZEBOX 

FONT 8, "Helv" 

BEGIN 



ICON "schedlcon", 


-1, 


5, 


5, 


32, 


32 


LISTBOX 


IDD_PROGLIST, 


5, 


5, 


125, 


85 


DEFPUSHBUTTON "iAdd" , 


IDD_ADD, 


135, 


5, 


40, 


15 


PUSHBUTTON "SDelete", 


IDD_DEL, 


135, 


23, 


40, 


15 


PUSHBUTTON "&Edit", 


IDD_EDIT, 


135, 


41, 


40, 


15 


PUSHBUTTON "A&bouf , 


IDD_ABOUT, 


135, 


59, 


40, 


15 


PUSHBUTTON "Efcxit", 


IDD_EXIT, 


135, 


77, 


40. 


15 



LBS_USETABSTOPS 



END 



f\gan 1: This is the code for the dialog box template used for the main window dialog box In 
Scheduler. Its name "Sched" is used as the second parameter to the CreateDlaiogO function. 



Dialog( ) call. The line from Scheduler 
that calls CreateDialogO looks like this: 

hMain - CreateDialog (hinstance, 
szAppName, NULL, NULL) ; 

The first parameter to CreateDialogO is 
the Instance handle of the program. The 
second parameter is the name of the dia- 
log template. In this case. szAppNamc 
has been assigned "sched" earlier in the 
code. This string matches the name of the 
dialog template in the SCHED. RC re- 
source file. In Figure 1. this name is listed 
on the DIALOG line in the template. The 
third parameter is the handle of the owner 
window of the dialog. In this case, the 
value passed is NULL indicating that the 
window has no owner. 

The final parameter is the address of 
the message handler procedure for the di- 
alog box. Normally this value is created by 
calling MakeProcInstanceO with the ad- 
dress of the dialog box handler procedure. 
In our case, this address was specified 
when the sched class was registered with 
RegisterClass(). So, instead of passing a 
procedure address, a NULL value is 
passed. 

There are also differences in the win- 
dow procedure for a dialog box main win- 
dow. Unlike standard dialog boxes, when 
you use a dialog as a main window, the 
window procedure does not receive a 
WMJNITDIALOG message. To com- 
plicate matters further, the child windows 
are not created when the procedure re- 
ceives the WM_CREATE message. To 
initialize the child window controls. 
Scheduler uses the WM_SIZE message. 
Even though our dialog box is not sizable. 



Windows sends one WM_SIZE message 
to the window procedure after the win- 
dow is created and. conveniently for us, 
just after the child windows have been 
created. 

Unlike the window procedure for a 
standard window, any messages not han- 
dled by our procedure must be passed on 
to the DcfDialogProc(). not DefWindow- 
Proc(). In addition, even though Sched- 
uler handles the WM_DESTROY win- 
dow function, it passes control to 
DefDialogProcO as well. This ensures 
any additional cleanup for the dialog box 
can be handled by Windows. Included in 
this cleanup is the destroying of any cus- 
tom window font specified by the dialog 
box template. 

One last caution about using a dialog 
box as a main window: The default dialog 
procedure in Windows uses a few custom 
messages in the WM_USER range for its 
own use. If your dialog box uses user-de- 
fined messages, they should be assigned 
values of WM_USER + 10 or greater to 
avoid conflicting with Windows' handling 
of the dialog box. Although this caution 
applies to modal dialogs as well as dialogs 
used as main windows, user-defined mes- 
sages are much more prevalent in main 
windows, so programmers should keep 
this in mind. 

SCHEDULING EVENTS Scheduler keeps 
track of all the programs to run and when 
to run them by storing the data for each 
event in an array. When the program is 
started, it allocates enough memory for 
the maximum number of events, then 
reads its .INI file for any previously de- 
fined events. The structure used to store 
data for each event is shown in Figure 2. 



The fFlags variable keeps flags defin- 
ing the type of event — Once, Recurring, 
DoW, and DoM — and the start-up flags. 
An Error flag, which is set if an error oc- 
curs when a program is launched, is also 
kept here. The IData field keeps event- 
specific data. For the Once event, the data 
is the time and date of the future event. 
For a Recurring event, this field contains 
the interval between events. For days-of- 
the-week and days-of-the-month events, 
this field contains bit flags indicating 
which days are active. (The 32-bit size of 
the long variable is just large enough to 
hold flags for the 3 1 days of a month, with 
1 bit to spare.) 

The ITime field contains the time of 
day for the event. For Once, DoW, and 
DoM events, this is the time of day the 
program will be run. In the case of Recur- 
ring events, this field contains the time of 
day the program is first launched. The 
INextTime field contains the time and 
dale of the next time the program must be 
launched. This value is updated when the 
event is first defined by the user, after the 
event occurs, and when Scheduler is 
loaded. The final two fields, szCmd and 
szDir, contain the command line and the 
working directory. 

Scheduler uses standard C library calls 
for all its time-related functions. The li- 



// 

// Schedule entry format 

// 

typedef struct { 
UINT 
LONG 
LONG 
LONG 
char 
char 



'J ^ 



fFlags , - 
IData; 
ITime; 
INextTime; 

szCmd[HAXCMDLINELEN] ; 
szOirlMAXCMDLINELEN] ; 



) SCHENTRY; 

Figure 2: This data structure is used by 
Scheduler to store Information about each 
event that has been scheduled. 

brary call time() returns the number of 
seconds since midnight of December 31, 
1899, in a long value. This is the basis for 
all the time-related values in Scheduler. 
The values in the INextTime field of the 
array are the time, in seconds, from this 
reference time to the next scheduled 
event. 

When the array contains at least one 
event. Scheduler starts a timer that sends 
a WM_TIMER message to the main win- 
dow procedure every minute. Each time 
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the WM_TIMER message is received, the 
current time is determined using a call to 
time{). This value is compared with the 
INextTime values in the array. 

If any of the INextTime values are less 
than or equal to the current time. Sched- 
uler switches the current directory to the 
one listed in the szDir field and calls 
WinExecO to launch the program listed 
in the szCmd field. If the program launch- 



es successfully, the INextTime value is up- 
dated, taking into account the type of 
event and the value in the IData field. If a 
launch error occurs, a message box is dis- 
played indicating the error, and that event 
is disabled. When Scheduler is started, the 
INextTime fields for each event are up- 
dated to take into account scheduled 
times that passed while the program was 
not running. 



Scheduler provides a simple function, 
but it can come in very handy for the right 
task. And for programmers. Scheduler 
demonstrates how to use a dialog box as 
the main window. Enjoy Scheduler; it 
works, and it's easier to program than 
your VCR. □ 
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PURPOSE: Scheduler automatically runs DOS and Microsoft Win- 
dows programs according to a schedule that you set. Pro- 
grams can be scheduled to run once, many times per day, 
on certain days of the week, or on certain days of the 
month. 

SETUP: To install Scheduler, simply copy the program file, 

SCHED.EXE, to your hard disk. Then create an icon for it 
using the Program Manager, and place the icon in your 
Startup group. Scheduler will then be launched automati- 
cally each time you start Windows. When you first install 
Scheduler, you can launch it by double-clicking on its icon. 

To schedule a program, click on the Add button. Fill in 
the details in the dialog box presented, and click on its Add 
button. Events can be edited and deleted by selecting them 
in the main window list box and clicking on ihc appropriate 
button. 

REMARKS: There are three sections in the Schedule Program dialog 

box: Event Type. Event Details, and Program Details. The 
Event Type section is used to choose whether to schedule 
an event to run once, to recur at a set time interval, or to 
run on a certain day of the week or day of the month. De- 
pending on the type of event you choose, you will be re- 
quested to fill in different fields in the Event Details sec- 
tion. 

The Program Details section, along the bottom of the 
dialog box. lets you specify the command line for running 
the program, the working directory, and the state of the 
program when launched — minimized or not minimized. 
Generally, it is best to start scheduled programs as icons, 
running in the background. This prevents the automatical- 
ly launched program from grabbing focus while you are in 
the midst of using another program. 
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PCMaga2ine's utilities are available by modem from PC MagNei, 
our on-line service. PC MagNet is part of ZiffNet. a group of on- 
line services from Ziff-Davis Publishing Company. ZiffNet is hosted 
by CompuServe Information Service 

THE FIRST TIME If you've never used ZiffNet, you'll need to find 
the access number nearest you. Set your communications software to 7 
data bits, even parity, no stop bits, and full duplex. Then dial 800-346- 
3247 with your modem When the modem connects, press Enter. At the 
HOST NAI\^E prompt, enter PHONES. Follow the menus and note the 
closest access number. Or dial 800-635-6225 (voice) for instructions. 

HOW TO JOIN ZIFFNET Dial the local access number Atthe 
HOST NAIvIE prompt, enter CIS. At the USER ID prompt, type 
177000,5000. When you see the PASSWORD prompt, enter PC'IVlAG- 
NET Finally, when you see the ENTER AGREEMENT NUMBER prompt, 
enter PCMAG94 Current CompuServe members can type GO PCMAG 
at any CompuServe ! prompt Once you enter your billing information, 
you'll see your personal user ID and temporary password 

MEMBERSHIP PRIVILEGES Membership costs S2 95 per 
month You receive free aaess to PC Magazine Editors' Choice awards. 
Product Reviews Index, weekly news from PC Week. Buyer's Market, 
ZiffNet Highlights, the Support Forum, and the current utility Itype GO 
ZNT FREEUTIL). For other services, connect-time charges vary according 
to modem speed. Billing is based on 1 -minute increments. You can also 
download all of PC Magazine % utilities and tips Type GO ZNTJIPS. 

Prodigy members can download the utilities from ZiffNet 
selections on Prodigy for a transfer fee of $3 per program Jump 'ziff 
select' and browse the computing topics for programs. 

FREE UTILITY You can download this month's utility, free of 
charge, from PC Magazine's BBS by dialing 61 7-231 -4450 with your 
modem Just enter your name at the prompt and follow the menus. 

NO MODEM, NO PROBLEM If you don't have a modem, you 
can get our utilities by mail Just send your request with your name, 
address, and preferred disk size to Public Brand Software. P.O. Box 
51315. Indianapolis, IN 46251; fax, 317-856-2086. 

COPYRIGHT INFORMATION The programs presented in 

Magazine can be copied but ate copyrighted You may make copies 
for others if no charge is involved, but making copies or using any 
portion for any commercial purpose is strictly prohibited 
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TIPS AND TECHNIQUES TO INCREASE YOUR PRODUCTIVITY 



■ HARDWARE 

Adding Storage to 
Your System 

Q I have a Microsoft Access database 
that links one field to a scanned image 
stored on my hard disk. The database has 
grown to more than 500 records, and I'd 
like to store the pictures somewhere else. 
Is there a way to produce a CD-ROM 
with my pictures on it in a format such as 
JPEG, so that I can link to the images on 
the CD rather than the hard disk? If so. 
how much would this cost? I need only 
one copy plus a second as backup. I 
looked into PhotoCD, but that would 
store only about 100 pictures, and I don't 
want to have to swap CDs all the time. 

Rich Evans 
Sterling, Virginia 

^PC MA6AZINE: You can certainly create 
your own CDs or have someone else do it 
for you. but I wonder if this is the most 
economical and efficient solution. 

You can buy your own drive to create 
CDs for as little as $3..*)00 or so. And 
blank CDs cost $15 or less apiece. For 
more information, see "Roll Your Own 
CD" in our issue of May 17. 1994. 

If you'd rather not buy your own 
recorder, you can certainly find a local 
service that will burn a CD for you. How- 
ever, you'll have to provide them with the 
data. Backing it up on floppy disks would 
be a difficult task, and the service may not 
have a drive that can read your backup 
tapes. You would probably need to use a 
removable hard disk or similar device in 
order to be able to deliver the data. 

Rather than go to all that trouble, why 
not consider simply adding another hard 
disk? JPEG compression can be very ef- 
fective on images, and your 500 images 



may take less hard disk space than you 
think. I have a CD with 400 JPEG color 
photographs that take up less than 15MB. 
Even if your images do not compress as 
efficiently, you still should be able to fit 
500 images in 25MB. And adding a sec- 
ond hard disk to your system is the least 
expensive solution. 

Even if you wanted the images on a CD 
so that it would be easy to move them 
from one computer to another, a hard disk 
may still be the best solution. For about 
$350. you can get a 2(X)MB hard disk that 
connects to your computer's parallel port, 
making it possible to move the disk from 
one machine to another. A 200MB hard 
disk will hold at least 4.000 images and of- 
fers a huge advantage over a CD-ROM: 
You can add or change images without 
having to burn a new CD. — Alfred Poor 

Sideways CD 

© Can you mount a CD-ROM drive on 
its side? 1 bought a computer in a desktop 
case, but I'd like to put it under my desk. 
It won't fit. though, unless I turn the case 
on its side. Will my CD-ROM drive still 
work if it's turned on its side? 

Hank Hannaii 
New York, New York 



>fC MAGAZINE: The answer is a definite 
maybe. Some — but not all — CD-ROM 
drives can be mounted vertically. I 
checked with a technician at Toshiba 
about their drives. It turns out that you 
can mount both the caddy and caddy-less 
types of drives vertically — so that the disk 
is inserted into the drive on its edge, in- 
stead of the normal flat position. And it 
doesn't have to be perfectly vertical, ei- 
ther: within 10 degrees of vertical is still 
within the manufacturer's specifications. 

The Toshiba caddy-less models have 
clips that grab and hold the CD in place, so 
these will work on their sides. There are 
other brands of caddy-less drives, howev- 
er, that do not have similar clips; trying to 
get the CD to sit in the tray when one of 
these drives is sideways would be unlikely. 

By the way. if you are considering 
some way-out case designs, the Toshiba 
technician reported that a horizontal 
mounting does not have to be precisely 
level, either. In fact, you can mount the 
drive so that it is tilted up to 45 degrees 
and still be within the manufacturer's 
specification. (Tilt it more than 45 de- 
grees, however, and you'll have to keep 
going until the drive is within 10 degrees 
of vertical to get back in the specification 
range.)— /IZ/rcrf Poor 
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h/le Scrooife wailed [kitiejilly for 
ll mstnictionsfrom iheghos/, he 
grew more cuul more anions about the 
strange clutter m their midst. What could he 
the meaiiiug of these moutlHcaterhigfoods 
mixed with m ysterious computer products - 
the likes of which the old man had never 
seeji?! Finally his ansicer came... 




"I was sent to deliver the Present and Future of computer technology " 
the ghost bellowed. These Intel-based Klite Systems w hich surround us 
have captured the extraordinary powers of PQ and Pentium™. It is now 
up to jYJtt, Ebenezer, to release tliem." 

The spirit's thundering voice sent chills up Scrooge's brittle spine. 

"Please, wise spirit, have merc\^ upon me. Tell me more about these 
'Elites,' and what 1, a mere mortal, must do to help your cause." 

"Many of these fine Elite Systems contain a powerful Intel® Pentium 
Processor," explained the gliost, "capable of W), 66 or 90 MHz speeds. " 

Scrooge never dreamed anything could move so quickly. 

"While otliers," he continued, " rely on formidable 486 processors and 
advanced PQ Local Bus architecture for their impressive performance. 

The spirit now turned to the system closest to him, a P5-90 Home PC - 
and with a single touch, brought its 1 5 " monitor to life. 

"Fear not, Scrooge," said the ghost. " Touch the key of your choice, and 
we shall begin." 

Scrooge's trembling index finger came to rest on the symbol tliai wis the 
dollar .sign - in an instant the screen erupted into a multimedia frenzy . 
Without leaving the room, he saw himself walking about the streets of 
London - peering into tlie lives of those less fortunate. He could -.ilmost 
feel the cold air biting his bare feet... smell the aroma of a ("Jirisunas 
goose cooking. He even heard a choir of small children singing. 

"Where do these angelic voices come from, spirit?" he xsked. 

"Altec Lansing Stereo Speakers," said the ghost. 



The spirit then exphiined that it was tlie combination of a Pentium 
Processor. sui)ersc;dar architecture and adv;uiced It'.l Local Kns tech- 
nology that idlowed tliis Llite to acci-ss i)eriphends with such luLsie. 

When the adventure w.ls over die ghost turned off the system :md looked 
down eamesdy upon Scrooge. 

"Tliese people you have just witnessed, hunger desperately for power. 
Widiout an lntel-ba.s«l Llite Sy^item in dieir lives, I shudder to think 
what may become of them. You must lell them of Pentium and I'd - of 
MidWest Micro s ;iffordable PCI, Home PC and Pentium Processor 
Bxsed Systems! " 

"You have my word, " promised Scrooge. 

"And you. Scrooge, do you hunger as well?" 

"Yes, spirit. I too could benefit from the power of an lilite. " 

"No." siiid die ghost. " I mean are you Imngn! I fear I cannot eat all this 
food without help." 

And since Scrooge did not expect another spirit until the bells tolled 
one, he .seated himself w ith the ghost among die awe-inspiring Elites - 
and dius began to feast. !^ 
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just a bad cheshiiit or bile of f)! urn piukluig aiiisuig him to halluchiate. As 
he was [yomletwg this, the vision spoke... 



"Poor old Ebeni'zcr," his dead partner moaned. "This is neither a 
dream nor indigestion. 1 have come to warn you before it's too late - 
you see. these chains I bear are tiiose 1 forged in life. ;\nd unless you 
change your way of computing, tliis will be your fate ;ls well. Like you, 
I believed a faster, more versatile machine w;us the key to prosperity. 
Unfortunately, this obsession with power kept nie chained to ni\ 
office - day in ;uid d;iy out. In my search for the perfect computer, 1 
encountered only a few desktop .systems swift enough to suit me - but 
alas, they were dre-adfully hea\-y . .\nd the portiibles? Why, I fear my 
horse-drawn carriage could nm faster." 

Scrooge nodded in agreement, for he recognized Marli-y 's plight. 

'Tell me. Jacob, whatever can 1 do?" he asked. 

"Hold onto your nightcap, Ebenezer - for you will scarcely believe 
what you are about to witness." 

Scrooge looked closely at the object floating above Marley's 
wrinkled hands. 

"Vtliy, it s just ;mother notebook." he said. 

"No." shrieked Marley, "this is the Elite SoundB(M)k Plus ba.sed on 
Intel's Pentium " Processor. It's like no other notebook you've ever 
sa'n...or heard!" 

"And it dares to challenge my fiill-size computer? " xsked Scrooge in 
amazement. 

"Did my words escape you, old m;ui?! The Elite .SoundBook Plus has 
captured the power »( l'entiiim\ Ooupie thai with its remarkible PQ 
Locid Bus architecture, high-speed sAiichronous cache and l()-bit 
stereo soun - and tliis 90 MHz notebook more than dxiJknges' your 
cumbersome computer... it clearly outperforms it! " 

"But a portable Pentium?! " giisiK^d Scrooge. ".\ talking 90 .MHz note- 
book?! It's i)ure humbug 1 tell you. " 




pentijLim 
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Yet Ebenezer prayed this spirit spoke the tnitli. For an invention such as 
this would surely double his productivity - ;uul thus free him from his 
dark ;md gloomy office. Vtarley then summoned the Elite 486 
SoundBook with business audio features and an 'a.s,sortment of delightful 
screens, rapid pn)cessors and generous hard drives to chfwse from. 

"Oh tlvank you. Jacob. " cried Scrooge. "Thank you for delivering these 
reniiu-kable notebooks from heaven s gates to my humble chambers. " 

"Heaven, indeed!" laughed the ghost. "Elite SoundBooks are found right 
here on earth - but onh at MidWest Micro.'" 

"Then what about the price:'" asked Scrooge. "Notebooks such its these 
surely cost a full year's wages! " 

"Wrong agiun, " said Mariev . "MldVl est Micro knows you don't want to 
fxtv e.xtra pounds ;uiy more than you wish to carr}' them. Tliat's why they 
offer these lightweight Elites at prices even j'oi/r employees can afford." 

And witliout another word, the late Jacob Marley was gone.. .leaving only 
a puff of smoke and MidWest Micro's toll-free number behind. !^ 
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ELITE HOME PCs 



i486SX-33 $1499 ^ 4860X2-66 $1999 ^P5-60 $2299 SiP5-90 $2599 



► lnlel4S(i'^' SX-.i.i h•llCl^s^)r 

► (VIbRWI. IJSKhCjchf 

► -ilH Mb IDi; Hard OnM- 

► M M LiKol Hiis i'lniphics with 1 Mb 

► Double S|Hd(;i)-K()M Drive 

► Microsoft ' huiiilv Kuiidle - Kncarla'". 
Works. Montr Scem->. Ihmjjeroiis 
Creaiua-s \ (iolf 

► I (>■ Bil Stem I S< iimd ( jrd 

► DisiuiJ yiudiiv S|H'akers 

► H. » S/K Ki\ Modini 

► .^.S Disk Dme 

► U S\(;a VI (idor Monitor 
ttith llilailii CRT 

► Slimline (iise 

► I M WlSASIoLs 

► 10l-Ke\ ljili;uKed Ke\1v)ard 

► Microsoft Mouse 

► VLS-IX)S*(...'2;uidVlTO -i II 

► liFA Enerp .Star (xmipliaiil 

► The Real i Year Warrant\ 



► Intel D.\J'« W) Prott-ssor 

► SMbRVM. l2SKb(Jclie 

► -/Ml Mb IDi; Hard Drive 

► 5i-Bit Locd Bus (iraphics widi 1 Mb 

► .^Miil L(H.al Bus IDK 

► Double Spii^d CD-ROM Drive 

► Microsoft Kiunily Bundle - Knearta. 
W orks. M()ne\. Scenes, l>angerous 
(!n-atures & (k)lf 

► l(>-BitSa'reo Sound Card 

► Altec Laiisins; .Stereo SiK-akcrs 

► I^.^.VR^a\Mode^l 

► ,VS Disk Drive 

► IS SAtiA.JS Digital rx)lor Monitor 
with Hitachi CRT 

► SlinilineCa.se 

► ( ISA& I VIXVI.SA.SI0LS 

► 1 1 1 1 ' Kn I ji hanced Kc\ix)ard 

► Microsoft Mouse 

► MS-DOS h.iiimdWT-* ,VII 

► l!l'\ lliierR) Star (x)nipliant 

► The Real S Year Uarrantv 



► Intel* W) MHz PcnUum"' l'roci-s,sor 

► S MbRVM. 2S()KhCache 

► 'M) Mb IDi: Hard Dri\e 

► It:! hast IDI; Inlertace 

► It:! UK-al Bus (Iraphics witli I Mb 

► Double .SiHt-d CD-ROM Dme 

► Microsoft Kaniih Bundle - hncarta, 
W orks. Monev. Scenes. l>.uiserou.s 
Creatures & Golf 

► I (>- Bil .Stereo Sound (iird 

► .\lli-c I jnsinn Stereo S))eaker> 

► l^ ^ S/R Ka\ Modem 

► .VS Di.sk Drive 

► 1 S SV(i A J8 Digital Color Monitor 
with Hitachi CRT 

► S-Ba\ Mini-TowerCise 

► 4i.v\.ji'ciiim;i/i.sAsioLs 

► .Signature 11)1 -Kev Enhanced Kohoard 

► Microsoft Mouse 

► M.S-IK)S(ii2andVire.ill 

► The Rt'al ,A Year VI arraiitv 



P5-66 



$2399 



•All SvMems with a CD-ROM include TcsiDiive CD Software and Mici^soft Home CD Sampler* 




► Intel 'M) Mil/ Fenliuni I'roci-s.sor 

► S Mb RVM. Kb (iiche 

► ".^0 Mb IDi; Hard Drive 

► l-CI l ast IDi; Interface 

► ATI MVCli IH m .\cceleralor witli 2 Mb 

► Double Spetxl CJ)-ROM Drive 

► Micn)soft I'ainiK Bundle - Kncarta. 
Works, Monev. .Scenes. 
l>ani;erous Ca'aturl^ it (Iolf 

► l(>-BiiWa\etablc .Sound (itrd 

► \llcf Linsing .Stereo S|H.-akers 

► H.-i VR Fax Modem 

► .VS Disk Drive 

► I i .svtiA .2,S Digital Color Monitor 
with Hitachi CRf 

► K Bav Mini-Tower C;Lse 

► -1 ISA. 2 PCI & IPCl/IS\.Slols 

► Signature lOI-Kev Knhanccd Kevhoard 

► Microsoft MouH' 

► MS-1K)S (. 22 iUidWT-* .ill 

► The Real i Year Wananw 




Elite PCI Systems 



SX-33 PCI $1199 Si DX2-50 PCI $1499 k DX2-66 PCI $1799 Si DX2-66 PCI $1999 



► InU'l ♦Wi SX-.<3 Processor 

► iMhIlWI. l.'HKlXiidu' 

► iJS Mh IDi: Hard Dri\e 

► m husi IDi: hiifrfaci' 

► PCI l.i)ial liiis (Irapliics wiili I Mb 

► ')()2 i VK hL\ Motlcni 

► 3 ^ DiskDrivo 

► 1 1' S\(iA .i« N/1 (k)lor Moiiiior 
Willi llimchi CKT 

► S-Ba\ Mini- IimiT C-Lsr 

► .i IS V 2 m S. 1 I'd/ISA Slots 

► Sii|KT I/O usiiis KniOl ART&ECP/l-PP 

► 1(1 1 Kfv IjiluuKfd k'yboaril 

► Iliiih-KcMiliilion Mmisf 

► MS lX)S(..22:uulVH'ft i ll 

► MS ' Works for W indows'" iO 

► l!P\ Ijierp Star Coinpliaiil 

► I'hc Ki:il < Vi arWarraiUN 

DX2-50PCI $1299 
DX2-66 PCI $1399 

mm")' 



#(XtS<nS 

► lim-IDN.' s(i Proassor 

► 1 MI)R\M.lJSWi(jdK' 

► SisMhlDlllardDrivi- 

► I'd Kasi IDi: Inlcrfaic 

► I'd UkA Hiisdraphiis Willi 1 Mb 

► IKiiibli' Spit-d CD-ROM Drive 

► %24 .VR Fa\ Modem 

► VS" Disk Drive 

► IS S\(;a .2S Digital fxilor Monitor 
with Hitachi CRT 

► h-Bav Mini-Tower Case 

► 3ISV 2h;i& I m/isAsioLs 

► Super I/O iisiiii; l()Ssl) I ART & ECP/EPP 

► l(ll-Ke\ Enhanced Kevlioard 

► Iligli-Resohilioii Mouse 

► MS-lK)S(i 2iamlVll^U 3.11 

► MSftordl.n. ll<«ikshilf'"'>M, 
liicarta. \ Works MiiluitU'dia Edition 3.0 

► l!l'\ lineryv Siarl iinipliiml 

► The Ri al 1 V'ar W arranlv 

DX2-66PCI $1599 

!<(HI)<()S>) 



► !nlelDX2 Wi PriK-ejvsor 

► KMbimi. 1 2S Kb Cache 

► vn Mb IDi: Hard Drive 

► It;: Kasi IDE Interface 

► IH:I Ixical lius Craphics with I Mb 

► Double SiKeil CD-ROM Drive 

► 1-1.4 VR Fax Modem 

► 3 3 Disk Drive 

► 13 S\ .2K Digital (x)lor Monitor 
Willi llilachi CRT 

► S-Bav Miiii-Tower(asi' 

► 3 isv 2 ih:i\ 1 ih;i/is\ Slots 

► Super L'O using l(n5() I ART & ECP/EPP 

► Signanire 101-Kev FaihancH.'d Kevbiwrd 

► Microsoft MouH' 

► MS-lM)S(i.22aiid\XTAX 3 II 

► MS W ord ().(). Bookshelf Ejicjrta. 
& Works MullimiHlia Edilion 3.0 

► i;P\ I jiergv Suir lloinpliaiil 

► The Real 3 Year Warranty 

TestDrive 
SUP^^^TORE 



mmhh\ 

► lntell)X2 (i<i PriK-essor 

► X MbRVM. l2.SkbGiclie 

► -30 Mb IDi; Hard Drive 

► PCI l asi IDE Interface 

► ATI men (H I'd Accelerator w ith 2 Mb 

► Double Speed CD- ROM Drive 

► l -i. (S/RhL\ Modem 

► 3.3" Disk Drive 

► 13" .SVUV .2S Digital Color Monitor 
Willi Hitachi CRT 

► 8-Ba\ Mini-Tower CJ.SI' 

► 3 ISA. 2 I'd & 1 PCI/ISA Slots 

► SuiKT 1/0 using 1()330 1 ART & ECP/EPP 

► Signaliire I01-Ke\ Ijihaiiced KevWard 

► Microsoft Mouse 

► MS-lX)S(i.22;uulWh-tt 3 II 

► MS W ord (1.0. Bookshelf 'M. laicana. & 
Works Multimedia lulitiiin 3 0 

► i;i'A laiergv Star Compliant 

► The Real 3 Year W arraim 



Elite Pentium"' Processor Based Systems 



P5-60 $1999 2l P5-66 $2299 Si P5-90 $2499 SiP5-90 $2999 



► Intel H) MHz Pentium ' Proces.sor 

► KMbK.\M,2s(,W)(iiclie 

► i28 Mb IDE Hard Drive 

► I'd l ast IDi: liilertace 

► 11:1 l.oc;d Bus (Iraphics witli I Mb 

► Double Speed CD-ROM Drive 

► 3.3 Disk Dme 

► 1 3 SVCA 2K Digital Color Monitor 
with Hitachi CRT 

► S-Ba\ .Mini-TowerCa.se 

► I ISA. 2 PCI & 1 PCl/lSV Slots 

► Su|KT I/O using K.SiO I ART & ECP/IiPl' 

► Signature 101-Ke> Enhanced Kcylxwrd 

► Microsoft Mouse- 

► MS-lX)S().22 andW>-\X 311 

► MS W ord ().(!. B<«)ks|ielf 'M. Encula. & 
Works Multimedia Ixlition 3.0 

► The Real 3 Year W'arrantv 



#(M))«i63 

► Intel (Hi Mil/ I'enliuni Processor 

► S MblUM. 2S(iM)(Jche 

► S IS Mh IDE Hard Dme 

► 11 1 ra.si IDE Interface 

► Vn MACH (i l PCI Accelerator widi 2 Mb 

► Double S|H'ed CD-ROM Drive 

► 3 ^" Disk Drive 

► 13 SVdA 28 Digiuil (ailor Monitor 
with Hitachi CRT 

► 8-lkiv Mini- Tower ( itse 

► 1 ISV 211:1 \ 1 I'd/ISA Slots 

► Su|X-r I/O using IdsSO I ART & I'CP/l-PP 

► Signature 101 -Key llnliiuiced Keyboard 

► Microsoft .MouM' 

► MS lX)S(i 22 imdWTAV 311 

► MS Word (i.O, B<x)kslielf Encaria. & 
W orks Multimedia Edition 3 0 

► The Ri-al 3 Year W arranty 



► Intel 'X) MM/ Pentium Proccs.sor 

► s Mb RAM, 2S(> Kb (iiche 

► MS Mh IDE Hard Drive 

► I'd l ast IDE Interface 

► A l l MACH (H I'd Accelerator with 2 Mb 

► Double Spml CD-ROM Drive 

► U.-* S1{ Ea\ Modem 

► 3 3 Disk Drive 

► 1 3 S\(;a .28 Digital (xilor Monitor 
with Hitachi CRT 

► 8-Bav Mini-Tower Cj-sc 

► H ISV 2 I'd & 1 I'd/ISA Slots 

► Super I/O using 10330 1 ART & ECJ^/EPP 

► Signature 101-Key Enhanced Keyivrard 

► Microsoft Mouse 

► MS-IXIS 0 22 and WTU 3.11 

► MS Office Profi-xsional 

► TheReal3YearWarrant\ 



#(H)8()<)3 

► Intel 'H) Mil/ I'entiiini Prociwor 

► KiMbKXM. 2sOKb(Jche 

► "30 Mb IDE Hard Drive 

► pill Fast IDI Interface 

► .ATI MACH () ( I'd Accelerator witli 2 Mb 

► Double Speed CD-ROM Drive 

► 28.8 S/R Fax Modem 

► 3.3 DiskDrtve 

► 1 3" SVGA .28 Digital Color Monitor 
Willi Hitachi CR1' 

► 8-Bav Middle-Tower Citse 

► I ISV 2 I'd & I I'd/ISA Sh>ts 

► Super 1/0 using 10330 1 ART & ECP/FJ>P 

► Signature 101-Key l-jihanced Keylxiard 

► Microsoft Mouse 

► MSTK)S0.22aiidWW3.1l 

► MS Office Profe.s.sioiial 

► Tlie Real 3 Year Warrantv 



P5-90 $3499 

immb 

► Intel 'Xl MHz Pentium Processor 

► lOMbRVM, 2sOKbCjclie 

► 1 (lb IDE Hard Drive 

► It:i Fast IDE Interface 

► ATI MACH (H I'd Accelerator 
with 2 Mb \ kVM 

► Double SiKx-ddj-ROM Driw 

► 1-1.4 S/R Fax Modem 

► 3 3" Disk Drive 

► I"' .20 Digital Color Monitor 

► 111 Bav Full-Tower C-Lse 

► 4 ISA. 2 I'd S I PCI/ISA Slots 

► Super I/O using 10330 1 .ART S I;CP/F:I'I' 

► Sigiialure 101-Key Enlianced Ki-ytxiard 

► Microsolt MoUM' 

► MS IK)S0.22:mdWlT», 311 

► MS OfRce I'rofessioiud 

► The Real < Y'l-ar Warrantv 

P5-90 $3999 

Witli2(ihHl)DandWiauml 
I4.4VR Fax Modem 




Customizing Your System 

If you don't see a sy stem coiifiguralion 
which meets your needs, we ll Iv glad to 
customize a system for you. CIkkisc your 
own case design. ;uiiouHt of RVM. Iiaitl 
drive size and otiier add-ons such as 
modims and multimedia kits. 
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1-800-682-7256 

Peripherals 
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Wi Elite SoundBook Plus Based On Intel's Pentium ' Processor 
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Dual-Scan Color 
SoundBook Plus 

PS-9() with .Ui) Mb HDD 

$3599 

PS-90 with ^iO Mb HDD 

#(i()s(iis $3799 

P5-90 with 720 Mb HDD 
mm)ib $3999 



Active -Matrix Color 
SoundBook Plus 

PS-9() with S20 Mb HDD & 
iCiMbofRVM 

#(H)8()2- $5499 

PS-90 with 720 Mb HDD & 
2^MbolRAAl A-f.rtfk 

#(K)«()2« $5999 
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I'riKi's.sor 

► 1 Mb K,\M (expands to 20 Mb) 

► <)S Mono. 10.3 Diial Sian or 
') 3 Active- Matrix \(iA Disphiv 

► UkA Bus \ideo vvilli I Mb Video DRWl 
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Dual-Scan Color 
SoundBook 

4K6SX-33 with 260 Mb HDD 
mmttn $1999 
DX2-S0 with 3^0 Mb HDD 

$2099 

DX2-66 with S20 Mb HDD & 
K .Mbol liVM ft r. A an 

DX4-7S with '520 Mb HDD & 
«MbofR\M tt-t/^an 

DX^-lOO with S20 Mb HDD & 

12MborilVM A,^t\nf\ 

#(Ki.s()-() ^Zyyy 

DX4- 100 with •'00 Mb HDD. 
12 Mb ol R\.M& PCMCIA l^.^ 

S/R Fav Modem a ^ ^ r^cx 

#()(iso(i') iffjlyy 

DX4- 100 with ^00 Mb HDD, 
20 Mb of R\M & PCMCIA U.4 
S/R Fitv .Modem a ^r* 

#()()S()-i ^jyiyy 



$3499 



.\cti\c-.Matri\ Color 
SoundBook 

DX2-66 with 3^0 Mb HDD 

#()(iso-- $2999 

DX4--5 with S20 Mb HDD & 
«Mb ol RVM 

#1H)S()"S 

DX4-100 with S2() Mb HDD & 
12Mb«fR\.M 

#008079 l y y 

DX^-100 with "(M) Mb HDD, 
12 Mb ol RAM & PCMCIA 14.4 
S/R Fa.\ Modem 

.(Hisoso $3999 

DX4- 100 with 7(M) Mb HDD. 
20 Mb ol RVM & PCMCIA 14.4 
S/R Fa\ Modem a. , / 

«o().sDsi $4499 




Options 



■i Mh KWI Card #0(tS9"(> Sn^) 

K .Mb R\.\l Card #005977 $469 

Id \1h RVM Oird #005978 G\U 

Car Viiajiier #(K)59"'9 S 59 

Mobile Max IfAICIV 1(13 Mb HIM) #<M^80I j;.3(t" 

PCMCIA ')()i I lax Modem #(M)1722 Sl.35 

PCMCIA 1 1 1 lax Modem #001812 Sr9 

PC.MCLA lilliiTiiel .Ulapicr #001832 Si 59 
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.Monochrome SoundBook 

486SX-33 wiUi 260 Mb HDD 
mmii $1399 
DX2-';0 with 340 Mb HDD 
#fK)8073 $1499 
DX2-66 witli '520 Mb HDD 
#oiis()-< $1699 
D\4-7S witit S20 Mb HDD & 
8MbofR\M A.n.r,i\f\ 

#(K)«()75 ^2099 

DX4-IOO with •'(Ml Mb HDD & 
«MbolR\.M 

#(K)8076 ^LLyy 
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Win I S Ri>ulc Mi HjsI. HcIclkT. Ohio -Is'Oh 

1-800-682-7256 

Fax:1-800-562-6622 



Fdf *Mr f«rtc:lio« »c clwiV ihorLwsh!* fw Mule- .cj 1 .yA- 

Technical Support: 

1-800-262-6622 

Customer Service: 

1-800-728-8584 

Dealers Call: 

1-800-682-0522 
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PC SOLUTIONS 



Our Advisors 



I is a contributing editor and the author of 
many utilities, including MB00T.COM and EMS40.SYS. 
Frank J. Derftar, Jr, is senior networking editor and 
the author of the PC Magaiine Guide to Connectivity 
Mni Poor is a contributing editor and the author of New 
Lite for Old PCs 

•kin ProilM IS a contributing editor and the author of 

DOS 6 Techniques S Utilities. 

Sal Hcdardi is a contributing editor and the author 

of the Running FoxPro books from Microsoft Press 

Ndl RubenUng is technical editor and author of Can Do DOS. 



Can Do WndiMs, and PC Magazine Batch File lab Notes 
Joo SriMri is a contributing editor and author of the 
PC Magazine Guide to Client/Server Databases 
Ullta SlmOM IS a contributing editor and the author of 
the book Microsoft Publisher 
Gralf ttimoa is a contributing editor and coauthor of 
Running Windows 3 1 and Running Microsoft Excel. 
M. David Stano is a contributing editor and coauthor of 
Word lor Windows Companion. Second Edition 
Etinm Itaor is a contributing editor and the author of 
PC Magazine BASIC Techniques and Utilities 



Stump the Panel 

6 I have a notebook computer with an 
external VGA port, and an LCD over- 
head-projection panel that works with ei- 
ther CGA or EGA signals to create a 
monochrome image. Is it possible to use 
this panel with the notebook? Would I 
need some kind of an adapter? 

Richard A. Bassler 
Fairfax Station, Virginia 

^PC MAGAZINE: You can't easily attach a 
VGA output to a CGA input, and one or 
more adapters will surely be required. 
The parts are certainly available, but I'm 
not sure it's worth the cost and effort. 

The problem stems from the differ- 
ences between CGA and VGA signals. 
Perhaps most critical is the fact that a 
CGA signal is digital while a VGA signal 
is analog. The CGA signals are simply 
either high or low (on or off), controlling 
the red, green, and blue electron guns of 
the monitor, with a second intensity signal 
for each gun. With VGA, on the other 
hand, the relative strength of the signal on 
each of the red. green, and blue channels 
determines the color; given a large 
enough range of voltages for each signal. 



Hardware . . . Operating Environments 



you can create a nearly infinite range of 
colors on the screen. 

So the first problem is that you need to 
convert the VGA analog signal into a 
CGA digital signal. There arc devices on 
the market that can perform this type of 
conversion, but typically they cost hun- 
dreds of dollars. And there are further 
problems. The resolutions of the two im- 
ages are different: CGA is limited to 320- 
by-200 (16-color) or 640-by-200 (2-color) 
mode: VGA produces those plus many 
others including the 64()-by-.l.'i() and 640- 
by-400 graphics modes that are frequent- 
ly used. These different modes require 



different horizontal and vertical scan fre- 
quencies than are supported by CGA, so 
you need to convert the faster VGA sig- 
nals into something the slower CGA de- 
vice can display. This requires a scan con- 
verter, which can be an expensive item. 

If your LCD panel has a composite 
video input in addition to the standard 
9-pin CGA connector, you may be able to 
use an inexpensive solution to the prob- 
lem. There are a number of converters on 
the market that allow you to send a VGA 
signal to a television: these use composite 
video as the output signal for the televi- 
sion. Many CGA devices include a com- 
posite video input, and if your panel has 
one. this may be an easy solution. 

No matter what route you take, how- 
ever, keep in mind that your panel will not 
be able to display all the detail from the 
VGA image, especially if the panel has a 
320-by-200 resolution. Your panel may be 
suitable for images that have large objects 
(such as text slides from a presentation 
program), but if you plan to display VGA 
text screens, you may be disappointed in 
the legibility of the result. — Alfred Poor 



■ OPERATING ENVIRONMENTS 

Understanding Free 
System Resources 

6 I have a 386-SX with 8MB of RAM 
and a 2(K)MB IDE hard disk. Whenever I 
start Microsoft Windows. I always have 85 
percent of the system resources available. 
Of course, as soon as I run one or more 
programs, I have fewer system resources. 
But when I exit out of all the programs 
I'm running and return to the Norton 
Desktop and then check the system re- 



HOW TO CONTACT US 



o you have a hardware, software, or systems problem you can't solve? Do you 
have a tip you think other readers could use? Perhaps you'd like 
a better understanding of how something works. If so, we invite you to 
tell us about it. Our experts can give you practical solutions to your problems, 
provide techniques for using your software and hardware more productively, 
and help you grasp computer concepts and understand the latest technology. 

It's easy to contact us. Just send us your submission (use ASCII format for 
text files) via the medium that's most convenient for you: 
U.S. Mail: Solutions, PC Magazine, One Park Ave,, New York, NY 10016- 
5802. (Please send a floppy disk along with a printout.) 
Fax: 212-503-5799. 
MCI Mail: Solutions, 556-3896 
CompuServe: 72241,104. 
Internet: 556.3896@mcimail.com. 

PC Ma^Net: Select Submissions to PC Magazine from the main PC MagNet 
menu. Upload your file to the most appropriate library. If at any time you 
need help, simply type a question mark (?) and hit Enter; a list of commands 
will be displayed. If you are not already a member of PC MagNet but would 
like to join, follow the instructions on page 12 to find your local access number. 
CompuServe Members: If you're a CompuServe member, you can join 
PC MagNet by typing GO PCMAG at any CIS prompt. 

For any tip we print, you'll receive $50 plus a PC Magazine T-shirt. We 
regret that we cannot answer letters individually. 
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sources, I invariably have less than 80 per- 
cent. Also, it seems that the longer I use 
or stay in a program, the fewer resources I 
have available upon exit, sometimes as 
low as 65 percent. 

If the only program open is the desk- 
top, where did all the system resources 
go? The only way I've found to get them 
back is to exit Windows and start all over. 

Tim Bay less 
Bloomington, Indiana 

Q Windows gives you access (via the 
About Program Manager Box on the 
Help menu) to a value indicating the total 
percentage of free system resources. But 
when you're having resource problems, 
this value does not help you locate the 
source of the problem. Microsoft also dis- 
tributes a program called SysMeter with 
its Windows Resource Kit. This program 
graphically displays the percentages of 
free user heap (U), GDI heap (G), and 
global memory (M) individually. 

After starting Windows on a Compaq 
486 with 8MB of memory, the percent- 
ages given for U, G, and M are typically 



86, 75. and 88, respectively. When I then 
start applications, obviously these values 
will decrease. That's to be expected. What 
I don't understand is why, even after I exit 
the applications, G never goes back to its 
original value, while U and M do return to 
their start-up values. It seems that the ap- 
plications always leave something behind. 
Is there any way to exit completely from 
Windows applications? 

Paul Scherrer 
Zurich, Switzerland 

►PC MAGAZINE: The vast majority of the 
internal functions that make Windows 
work reside in three libraries called KER- 
NEL, GDI, and USER. In addition, cer- 
tain essential data elements belonging to 
individual Windows programs are stored 
in the data space of GDI and USER. 
There's a 64K size limit on these local 
heap data spaces, and that's where the 
concept of free system resources (FSRs) 
comes in. 

Under Windows 3.0, a single heap in 
the GDI library held graphical elements 
like pens, brushes, and palettes, and a sin- 



gle heap in the USER library held win- 
dow class names, resources, and menu 
data. Windows 3.1 has improved the situ- 
ation somewhat by allocating a separate 
menu heap in the USER library. Still, if 
any one of these heaps fills up, Windows 
comes to a screeching halt. The FSR per- 
centage is calculated by checking the per- 
centage free in each heap and reporting 
the smallest. (The amount of system 
memory free has nothing to do with FSRs; 
in fact, you can run out of FSRs and still 
have many megabytes of system memory 
free.) 

As for the gradual attrition in system 
resources as Windows runs, for the most 
part it's caused by programs that don't 
properly clean up after themselves. A 
one-time drop in resources after you load 
and terminate a program isn't necessarily 
a sign of lost resources. However, a drop 
each time you run a program indicates a 
resource leak. The problem almost always 
involves GDI resources, because Win- 
dows leaves cleanup of these resources to 
the programmer. USER resources are 
automatically returned when the program 
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ends, with one exception. If a program has 
multiple menus, the programmer is re- 
sponsible for destroying all but the active 
menu. 

We can only hope the arrival of Win- 
dows 95 (previously code-named Chica- 
go) will eliminate the resource problem. 
Meanwhile, you'll just have to restart 
Windows occasionally to regain lost re- 
sources. — Neil J. Rubenking 

■ WORD PROCESSING 

Getting the Desired Page 
Number into a Footer 

use Microsoft Word for Windows 6.0. 
and I often need to produce documents 
with a header that includes the page num- 
ber and a footer of the form "Continued 
on page n," where n is the number on the 
following page. Setting up the header for 
automatic numbering is straightforward 
enough, but I've found no way to enter 
the footer except by typing it in. Can I set 
the footer to show the current page num- 
ber plus 1 automatically? 

Corrie Maries 
Comox, British Columbia 

^PC MAGAZINE: Adding the page number 
of the next page to your footer is easy 
enough in WinWord, but it's also easy to 
miss if you're not used to working with 
fields. The trick is to combine the Page 
field, which gives the current page number, 
with the Formula field, which lets you cal- 
culate a result. The combined field (as it 
looks when you view field codes) is simply: 

{={page}«l} 



these field characters, press 
Ctrl-F9. WinWord will insert 
both the opening and closing 
braces at once, leaving the cur- 
sor between them. To insert a 
second set of field characters in- 
side the first pair, press Ctrl-F9 
again. Now type the field text 
inside the appropriate braces. 

If you use this footer format 
regularly, you might want to 
convert it into an autotext entry. — — — 
Start by creating the entire phrase for the 
footer, such as: 

Continued on page {-{page}>l) 

Now select the entire phrase (including 
the field), choose Edit Autotext. enter an 
appropriate abbreviation (such as Con- 
tin), choose Add, and then choose File 
Save All to save the new entry to disk. 
Once it has been created, you can enter 
the entire footer at any time simply by 
typing the abbreviation and pressing 
F3. — M. David Stone 

■SPREADSHEETS 

1-2-3 Databases and 
Days of tbe Weeic 

Ol use Lotus 1-2-3 to keep track of sick 
days for 36 employees. I put the employ- 
ees' initials in column headings and the 
dates in row headings. Whenever an em- 
ployee takes part or all of a sick day, I 
record the number of days taken in the 
appropriate cell. The problem is that I 
need a way to find the total for each day of 
the week (the number of Mondays. Tues- 
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This calculation adds 1 to the re- 
sult of the Page field, which 
gives the number for the follow- 
ing page. 

You can use menu com- 
mands or toolbar buttons to in- 
sert any WinWord field into a 
document, but it's easiest to cre- 
ate a compound field like this by 
typing it in directly. Be aware 
that although the curly braces in 
the example look like bolded 
versions of those you can type 
from the keyboard, they aren't 
the same characters. To enter 
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days, Wednesdays, and so on) taken by 
each employee. I also need yearly totals 
by weekday for all employees. How do I 
do this in 1-2-3'.' 

Nandita Nag 
Scarborough, Ontario 

^PC MAGAZINE: I have reproduced a seg- 
ment of Ms. Nag's worksheet in Figure 1. 
The actual worksheet is much deeper and 
broader than the figure: it includes a col- 
umn for each of 36 employees and a row 
for each day of the year, including Satur- 
days and Sundays. Note that the grid is ex- 
tremely sparse; most of the cell entries are 
blank. 

The way to get totals by weekday from 
this organizational scheme is to use 
@DSUM. together with the @WEEK- 
DAY. @WEEKDAY(date) returns a 
number representing the day of the week 
on which the date falls. A return value of 0 
means Sunday, 1 means Monday, and so 
on. @DSUM(//ipMr,//W</,tmtT/Vw) returns 
the sum of all the values in column field of 
range input that meet the filter specified 
by criterion. In 1-2-3, Releases 3-r and 
later, the field argument can be either a 
number — with 0 meaning the first column, 
1 the second, and so on — or a piece of text 
matching the field label for a column. I 
prefer the latter approach, so I've used 
"HA" as my field argument. But rather 
than hard-coding "HA". I've simply made 
a reference to the cell containing "HA". I 
made this reference row-absolute so the 
formula could be replicated downward 
and column-relative so that when replicat- 
ed to the right it would reference the adja- 
cent cells — D 1 . E 1 . and so on. 

Figure 2 shows how you might build a 
table, using @DSUM and (? WEEKDAY, 
that would return the number of sick days 
taken by each employee on each day of 
the week. The formula at C23 
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S2.0f» 
_S3.999 
.-J4S39 



12319 
CjS39 
S2.i3S 
S2J)38 



CPU UPGRADES 






■296 3868X20 


— S305 


rsoo Mesx 33 


S3ao 


•261 3660X16020 


-S309 


•2S33eeOX25 


saw 


■9663660X33 


... i649 




MONITORS 



NEC 

2v. ti-ov. iy 

SFOe.ir ( SVOA. w... 
4FG«. 15- /SfG«. ir. . 

sfGp, ir/6fQp. 2r. 

XE15. IS- / XE17. ir 
XE21.2riXP1S. tSV- 
XPI?. ir/XP21.21V 



Sm 1 1454 

<30S/SM9 

SS79/S9SS 

»1.CI69 'SI 959 
t52» S969 
SI 919 SS39 
SI IS9 i S2 359 



NOKIA 449E 15' 




MrutrlowndMon 76Hl « T024i7ea 

.29 dot put ■(486 

447L ir sees 

U7X ir il.015 

44» S9 21' S2 195 



M5X M 2ri(,aCX)0ptw> 



SONV 



n 15*. 15' ZSOP 129011024 $435 
GOM-ITSEt. ir 250l> 1600>120O S939 
n2cm, J(r 300P 1600-1200 SI 645 



EPSOK . 

Sljriw COLOR T <M 

AP 2250 ' AP 3250 . , $105 / $155 

AP 3260 1 "Hi Color _ — - $ie»J169 

LX 300 / FX4I70 / FX 1 170 116S / $269 $359 

DFX-iOOO. I DFX-OOOO $1.349 1 $2;!99 

LO-570. / LO-1070. $245 $365 

LCMTO; 10.1170/10-2550 $449 / 1619 '$909 
S>vU400NEW/SOO<NEW $195'$209 

ayW 1000 $435 

Action LaMfPnnler 1100 $479 

I4001 1500; 1600 IM/SS73/$819 

^TtXAS 

Instwumenis 

tooUkCoW MiJel $335 

mao(jM< Pn 600 PS23 41. 166 

nwotasMProE $1^ 

mwoUioi Pwwr P» — ilJ99 

Pwnwi Pjo Goto $666 ( $1 J59 

Canon 

aj200E . BJ230 HlJa___ J225 ' $365 

BJ1CX) / BJ10SX 1205/ $246 

BJC4000ll*Je< $3«5 

BjceooiCoio'euMiJii — usa 

IBP 430 / 660 Unar JS7» / $1. 108 

raHSWUiTT• 
PACKAnO 

HP Dmkjet 540 / 560C $289/ $559 
MP DciUel 320 _.4306 

SHARP 

JX »460PS / JX 9e60(>S $649't1.275 



PCMCIA 



Free Shipping on all 
PCMCIA I 

MOOCMS 

ATtT Kmp ki Tnoi SIR U 4 CMW CoHp. $258 

Hayw Opt^m &« 14 4 C27V 

I XJl 144 S/H 14 4 $215 

IXJ2144 B3S 

Umiytt 14 4 imMm tItS 

Poww l4 4C*iutomo(i«iii $235 

Nt» MMM 14 4 Dau/Fu HoM 1156 

USRoMm 

Soonsw 14 4- WWi tiaS 

WortJ Port Sfl 144 . 1199 

Slionsw V 34 - NEW t»> 

NETWORKING 

xncou 

CwMCvO Enef Adwie* Combo _-.-AZ30 

PKT ComOo *205 

CnOCfi EnM UoMn 108T $458 

CnOlCanlEiwMadiniCaci $499 

{COM 

Ennrn 3TP Jigs 

Eii»** 3 Co*! «35 

NEWHCOU 
Enwnel LAN AdofKaf Con]: 
loeaso-T / iaeaM2 J138/$199 

CONTROLLEnS 

AdWIK SMn SCS £09 

Nn> mam am ToMt aisca ■ oM> . _..ei9 

SoctolSfl TOOK) Can) J199 

Fuun Oorato SCSQGo Kll . 1269 

TOKEN RWO 

OM PCMCIA 1»4 ToUnlkig. $309 

HAflO DRIVES 

Mu miM MO 95170 «<Sad« i279 

■InMOT MP 12»256 •'SacMf . 
SoogoH ST7050P 
SOUND CiUnt 

■twf Boorti Aucio AOiHigo PCMOA $135 
NoaHMMMAVivnTar $239 
■MCaLUKOUS 

AM PCMCIA BtouOesUva^Dodijl Sou $119 



TAPE BACK UP 



AlUeO Low Com Tap* Bado^i ▼ 

DJ10.120MB $105 

DjeO-250MB 4156 



IU36C JunU 360- 



(XO5-720W - 

JUMBO TRAKKBI -EjoanalPnl 


4305 
WPrmlerPod 


Tapa Badwp SyMm 




JT20 250 MB EnanU 


4279 


JT.35C 350 MB EMmal 


$329 


JT25 700 »« Ejnwnal 


4475 



. r 

■ I 

■ I 
• I 




MAGAZINE 



EDITORS' 
CHOICE 

Canon 



ComputAbility-winner of eight 
4^ 4^ ^ ^ top-rated excellence 




Canon BJ-200e 

The BJ 3(X)e is one of the faslesl 
rncNUk'hnMnc pnntm availaUc. 
And M X6 LfM in LQ. it pro\'idei 
cxinriTicly cnsp chanicim with 
SCO li'l'i^ Mccding. A {ttai 

value for ihe pnce SUS 

AwMfM f f/M 



TURTLE MultiSound Monterey 
BEACH Multimedia Upgrade Kit 

The Monlcrcy L'p^rjde satisfies 
the mi>st disoiminatinp MIDI 
\f^rs. High-spml, on-N>ard DSP 
pTDviilcs sharp, high-cnd sound 

rcpnxluclion $619 

Awarded 10/94 






Nokia 447X 

This 17' flat screen monitor pro- 
vider high-cnd image iiccuncy atid 
color Bdclity. Vertical refresh rate 
of mil ai 1 .2m\ 1 .024 resolution. 
Minima! misfunvcrgeiKX. On- 
screen cunirot iidju&tiiieiils..$l/OIS 



Altec ACS 50 

The 4,5W/chaniKl ACS MH deliver high qual- 
ity wund from two spacc savin^ «atcUiics 
thji mount directly to ytnir nhmitor. Scpanie 
jmplifier module alst> mounts, is fully 
compaiiblc. and allows mixing 

from two audio souaxs $73 

Awcf-dvtf S/94 



NETWORKING 



OPERATING SYSTEMS 

Novell Super Sale! 

Buy Novel at these reduced pnces Mti the 
purchase 0* any Networli Interlaca Can] 

N N O V E L L 

NutrU Nrtwan \ 3.12: 

n vi IT). 10 Lm CD. H I «i C I). 

VU lo (1). 100 1'lcr (TO CALL 

NonI NclwiR V t42 CALL 

Ipcn** <"ALL 



/ARTISOFT 



Can l/'toa BiK 16 Ml _S99 

6pacl $J39 

CaakaUllnElilcltMl $119 

6 |»tl / ;4 pKk $645 / $1499 

MmcondudDr 
l9aBC-T ln(.»i«>vci M:3<»»T 16 hi . „ 467 

!p»l/J)p«l $J»/$»7» 

Can lalamvn NE3»M' 16 hi 499 

5|>k1 / » l»ck - . .. - $379 / SIXH9 

Canba hli<i>.ni HEXBO* 16 hi 4S7 



SoltKamn SI 2000A Conta 4«5 

NolcDaaacI SI XOOC Coal 469 

Spal ( lOpKk $32S/$S99 

NofcRoaaet SI MOT IOBk-T $69 



!|«k / lOpack 

NolcRiinoal XUVA Conta) 
Noldlanaa MUC Coal ._ 

6padi I l3rKk.- 



-4325/1655 

4206 

. $165 



NoMaoaaranyr lOSax-T. 
6pad / llpack 



-4tW/$l4» 
$165 




LANlMtlr N«l»iivUi« 
OpanUlc Spua 6Jh 

5 Vta. 10 1'at. 1^ 

C«t.50LlK». 
iaOl'«»a<liMt 

CMJ. flit nutfs: 



MkroKoft Wlodom for WorkgnMipa; 

.111 AJ(J<«it<KWind(mA 544 95 

111 AJdiaiLicnv I uvi 5.U95 

NHWORK INTERFACE CARDS 



STARTER KITS 



$?» 

-4339 



NtJaXIplin 
Ikial ISA adipat fa MUd 

5 Patk 

NEJOOTploi 

Ib-ba ISA al^ fci lOBac-T Sen 

5 Park $305 

SP2I0 

32 hi EISA daa adaatf-taallBck/IOBT 4m 



N N O V E L L 

Pmaaal ^irtl'an: 

Sunw Ktb li» : Uwn 15702-17) _ 



$235 



cTIUlKiliiaUI IbM . 
5pak/20|adk . 



rii|lraEliKl6hl -VH 

6p»;l./:4p»l $339 / $2,099 



CanEteUinitbil- 
5 pad 



$109 



CaaibaElkcria6llll6lal.. 

5pal/20pack _ 



ti|«n«<« KiOKadd I li«r(5702-UI $145 



/.ARTISOFT 



Slaplj l^laOk"' SoftwaR: 

MOD So(1»m (al> IIW)6- IJOl _...449 

IU02 Sunn Kll |I)69<>-150| $159 

SJIII AdJ On Kll IK196.ISII $C 

LANlaak VixrUac 

Ofcralla|S;ata6>. 

9002 Cmi Suiw Kn IOn6.|22l 4219 

901)) Ciui AiU On (0W6.I23} 4119 

KKUTPAdiMla (0696.124) . -. 41 IS 



CONTROLLERS 



(S]adapl»c 

1S22SCSI>ectt>iKl:16B>SIaKlara $135 

l5«2Cf antft/SCSIMMaia SI95'$249 

27427 Sn^/2742ATKil.^ $209/ $349 

2M2AMi«aria $235 

«l>A36ePtallfe>9CS $155 
Skn SCSI APA-460PCMCUFna Dal $269 
AVA 1506 16 bt SCSI rAVA 1515 CO $59 f S95 
2940 pan/ AHA 2940WPaKl $265/$345 
2642AUVIB $235 

$VP-I$A 

TMC-6S0 MCO CD nOt4 K< $56 
1680 SVP-ISA. 16MSCSI2a«llanv 

swl0>l>CORCHSCSIa*80lt $129 

TOOEXSVP^BA $368 

TMC32eOPa $139 



SCANNERS 



A wtde variety of name-trand scanners are 
amiabie Can us and discover itte low 
pnces here at CornputAbtbty' ^ ji 

MICROTEK ^ 

EPSOK Canon 




Microsoft 
Office 

Professional 
v4.3 

AS LOW AS 

$349.95 



MS Acnn 20 lor WMoaa 

US Eina 5 0 lor Wndoaa - 
US FlgN SmuaiDr 



USFa>Pn>26lDcDOSorWln 

US FoAo 2 6 Pio Ed lor 006 a Mn ... 

klS0«o4.2S>nda>6lvWln 

MSPn|a>4AbWlniloai 



-41296 



MSPuUHar2.afer<Miiloai.. 

MS Vhua Baac Pio » W OOK kf Wh 

MSWSanAdOonlaMn 

MSWG3l1Ad0onLjanaa1iaa 

MSWnilian3.ll 

MSWM0MNT35 

MSWOnl60lorWlndoia 

k4SWortaaOVai 

UPGRADES 

USAooaaa20Con«<VanUpg8 

MS DOS 622 sap Up 

MS EM 5 0 kx Wti Cone 6 Van U)ig9_.. 



29495 

—44.95 

-^-38.95 

....8&ge 

211? 96 
-JWJ6 
.-..8496 



.11346 
-.1196 
113.96 



USCaka42Coni|MaaUpgn)a 26296 

HS0«e»42VannnU|9alaC0nQM- 265 

tISOaoiPnUUpgdMnCOnOH 349 

M5 Pt i«apoa«4.0ConptVa»l»gd — 114 95 

HSPlii|a94/>vaslJtigdlMi 129 95 

MS Waua BaK Pn 30 OOKOtiTVUVl -1" 95 
ieMaalC«PKiVanl5Up7lC00nr 92 

kBWMoas3ll Upgrada ... . 49.96 

US Won) 60 Con«t Van Upjl town 11196 
CO BOM 

USBoonaXWEdaon .62 

USEnartaW » 

US MAmada D aaffioian 9ti Sfnp. — S3 

KAHcnvAfle 

USNauaKayboad 88 

HSHanMouaa- 
MSSaMUouM... 



ouj. FOR Hom iraai 



K=213 



Please reference this code 
when ordering by phone or fax. 



Hrs (CST): M-F Sam - 8pm, Sat. 9am - 5pm • Tech Info 1pm - 5pm (414) 357-8181 • Fax (414) 357-7814 
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MAGAZINE 



Best Buy Awards brings you EWTORy 
and superior savings. # # # # CHOICE 



MKZRorec 




SconMolcer lISP 

Dm ooc-pau. 24 bfl cnkv 
Kjuuirr ytddi ulper^ inugc 
qiulit> Ixatt Mix tUtbot 
wilh MQiMJO dp molutun 
nd DO) Lalitnuoo Phiiu> 
ihap IS U inclialCil S74] 
AwrM ri/t4 



CHINON Chinon CDS-535 

Tb* thJuWe ipced CD ROM dn*t can deliver ihniugb c\cn the 
moM nhauuivc mulumedu playtiack mi 300KB/vc tmufer 
mc. 220im avenge 
acccn nme E«iy lo 
imiill with plc«> 
of feanim. CALL 
2/22/M 





Microsoft Access 10 

Acceu has an inielli^tly tirugncd 
interface »hK-h alkiw^ ra»> uuna^- 
mcni (>( dtfahM uniclum [niuitivr 

titpcrttt let you *»iri cfru:»en(l) no 
querm. furrns, and rcpurt4.$)Q4.9S 
Airarrf*tf «/»4 antf t/M 

PrimeraPro COLOR 

Hiff\ (fiutil> output at a jintifiaNle 
prxc \\ here' Utitim hAh thernul 
w» and dye MiNimalKHt lechnolo- 
LicN N)(hV)l)rev>luiH<nyictd\phiv 
lo^rjphk' shading, puni flesh UMr^ 
andctcclleni utunuion 



MODEMS I 



U4k>0O6i»Wbin/Ea 



IVIULTIMEDIA 



CD-ROM DRIVES 



CHINON 

536 ClouM Sim SCS I * 
S2S nira SC9-2 

CREATIVE 



DqW Edga » Upgradi U 

Om 3X / Orm 4JI 



NEC 

TV (Mm MM 



tlK 



.. . JIM 

sn 



las 



Oplextor 

nmn Qwd Spaad InlvnM 
nuv Qi^ Spaad EalamM 

TOSHIBA 

JSOlBOuadlfW 

MITSUMI 

FXaOi DouM Sc>Md nvml 

SONV 

couauk 



TEAC 

TURTLE BEACH 



IMS 



-4i» 



CD-ROM SOFTWARE 



ItlOuM »«7 

BMrWoMlDOOStOTI M 

• UOK i««nMlm ts 

CMOnal W 

CMDwl'tUfVMi tn 

CcMDns44U^Viai JI73 

CMCkaaS **» 

CMFtoaZO t» 

OoomJ t« 

0»ignn*Li» . . $37 

GkMLvMl __„. lU 

Wi^Qmi; 162 

LjoriRto $35 

MifiCancFaMyHMnBaoli 145 
lta«oCancFaM)Pn«inKar n 
USDootMWElIMn iS 
MSEiicali« . . aa 

usikimnwimio . ne 

uscmaizamoM tw, 

IISOact4 3Pn*MMI»Wr SS33 
IIS0an4;C<>np tvan upg Gse 
HSaka4}Coiiv ivn UWCO G« 
IIB0lll>4 3PK>upg toiWn ^JMM6 
USak>Piil4 3Upg MnCOROH - tM> 
H5ailoil><ii«o(*M4 3b1M<Upg CO m 

us>^<l•Mc;ok»wnnn s« 

UVST M 
OUPM 144 

Phn Mc us* RwMa yv> 
Pn Phm SMd Plva ii4« 

RMSMIgc«MM - S47 

»M«MUW2J) 172 

IMKlKk«UDCn 166 

< 3 - - K) 



OUR 
SRECIALTYI 



SPEAKERS 



•CS-3Con|UMt%aMi^9ubMakr II7S 
•CS«)C<>npi«>S|Ma9yM>ii t73 
MS100«iil«MCaT<UKSpM>9iaMo IN 
' CoTXim ^iMiaii w S^XmolK 1229 

ACOUSTIC RESEARCH 

*nPama22Qrar'SKiQi>r tiK<C46 

SONV 

somcssBioo Mi 

YAMAH 

TST-UIOH I VST-H6 (77 / SSfl 

PmM SUandv rST-USWIO Il4a 
ySTSS1010(H10«»l>U5llln0ll<»lr 1219 
VST SS6I0 lie «U 6 USWIO ala* S179 



SOUND CARDS 



CREATIVE 




WNBONlQl 



SoAfecv* Diu^aii Band 



IK 

1179 



WE'RE HERE TO HELPI 



Cal our multimeda specialists 
Tbey wiR help you configure a 
system that best Ms your neeos 
at the lowest possible pnce 



MORE PRODUCTSI 



Don't see wtiat your looking tor? 
GUI US' We have hundred ol 
other products available 



S Roland 

Sourxl Convoi UoijfhrArtKKjrdj 

ICD-10.«1S9 SCD-15-im 

• taiV « CM M OS IVgnA BcMPi- 

• tjl (SCO Wt M W l9CO ISI nutt or 




*lSO 4V4/(.4BU 


■oM am 




SB 



TURTLE BEACH 




.1- -UM v» M d Ixw ■vtti Mffi 
Tt-.;(wr 4 prjtaMCTMl nWMWOa M»D 10C« ^ 

an xrviovntcirtbvn^ ilMpi^ 

Mdo. •a«|r I*** 
CIMOIMU tftt 



its 




SIS 



14 4 * Vn M / Ea 


... 1111/1139 


VFMCMiUniEA 


t1»'l1« 


V34FiriMnH/Ea 


_*tll/B1S 






SpodMr 144iriVlFiaM / Ed 


JM/illl 


SponMaiM tlxi 


G«/C19 


Spon»v34 2aain/Eji 


1219 '1236 



Al crvdit approved onJen m the 46 
conbgucxjs states, under iS)t>s . are 
auiomaticalty upgraded to AjrtKxne 
Express - 2 day deUvery Next day 
overnight express available lor a 
small extra charge 



VIDEO BOARDS 



AA MOTOROLA 




1196 



4iasaMuu 

CFIrni 14 4 PaMli 

Paw 14 4 C«Uir modBB - 

^•iTili II 1 4 h£p4 Wt En 



1236 

Il1i/i136 



sen Pro 4UB VU IMW4I „ 

QiEMPoiwaa 

axE»4viaiia/aa 

QXEMPnPa 



..-iin/lM 

.117! /»• 

na 



dKltetiSAocvia 1119 
•nuM Mo >■■■*« via laa 
AT1UbiheB8AMi— . 1289 

ATiuaiPnTiMoaasitaiviBoPa 1366 
ani*«>n«Ti>to4HBis«i»viaorpa leai 
winTi>t>>2tePOi>via<»s« gmm 



s*/«ia/pa_ 



.-SUlKIS'SIS 



SdMdUr l>Ti> Its IS* /VIS 

SM» 24 ISA / VU - 

SMKSaBSA'IU . — 

aMiwiMPa/vu — 
aiMiiM4MKa/vu . ^ 

VlpiiVia2MB/(>a2MI 
Vidn SMf / VUn Skr Pm 



iiismis 

1196 'US 



HARD DRIVES 



POWER SUPPLY 



ST 3146A0243A CE 

ST-aOMaiA DE 

ST-3O1M3HSA0E 

ST-iaawoE 

ST-sanMSca 

fflCEO&aCRV 

ST-iiamnMo«Ka- 
stt2sam»mKa -.. 
sT-ttiaMnBaNsai- 
ST-niiaNiitaNscai 
ST 32S6a*4ia)i»i9ca . 



-JIIHISI 

ltaMia9 

_-«06«316 

W6 

1336 



4M«V1» 

I1.27S«I925 

«J79I»194« 

. S7I6«1.049 

nsntytt 



734SA ' 754«« IDE tlK/|2» 

7390S SCSI m 

777(1AV'74CI6AV l1<WS19e 

38E WESTERN DIGITAL Q 
rmiinimiwn 

»C-121«3«0OE - iMail199 

AC-343OK40OE 4I1VC66 

M>27IIOOE. D49 

AC31090IOE FKEOanCnr 1496 



lin 

'C39 



it2a9 

S4I9 

an 



eC 250 ■ 400 iSOO IB'IMt 

BC SOOLAN I aOOLAN I1(a 
DC 900UN / I2UJM 039 
OmnvoMf Lm InMndM UPS 
OH SOOLAN '9aOLAN 1239 
OIM TSOIAH ' aOOLAN tOt 

cmi29aAN 

OtHinOLAN/JOOaAN 
SranSntHMgnun 

2SO'400/S00/(aa . .i21S/|299'l2»/3a6 
7SOI900I12SO J3n'|449'n6 



mnissitiH 

l2S6'l3»'Mi 



PLUG & PLAY 




MkmSolutlana 



P.0.B«x17SS2 MIIWMfcM, 



53217 



• ANOonc Alci«4lao(nMdonHnrvw46a]n9^nuiM9l.i«idv15fe».mauK>- 
iiMlci9|i uPQnd9d b AitoTs E]9i'9H - 2 dm drtwy NnrnmnMn^ v^nHM^ 
tfilva«n9ltmdi9iy •Onatf MlacawiiTop lOWonwOndE 
•OtfMMCo>pafai.O««nMnlSaalK)l«Mcom •UoaCMnSh«««a*v 
ir4«Han •SolimStWiailllllpveMii.MparaiHiidMicSn-Un^ 
iwiH -000 oi4nMloom.«aioriyi|iaiCiwg9 NoArtomCOO •Wt 
ShvLMVranolSAMlMMIa •UPioaucuSalilCaivUmkcMi Fi« 
WanMts '«WffOHi.«KPuii»ftaitCiniaiiii < inii«9lmiii i ex-lkinun 
M «liMnia<adioa«paa4iiaMM««pMral>*Mi»pMli arw 
15% Um S15 >Mkiifeo9l«a9dic9laMdanoiM.|afietbl9d iMKnl 
NM uPSuAKcfW marw mt fiai n • to. yoi Mi «• Mtd •Mmn 

• Caa Ik Fm CMog t aanaiiallalM 



m cuMiao 
mmtm mm 



ypm putAbilit y 



800-554-9930 



J^k'. FAX: 800-554-9981 



Mrs (CST): M-f Bam - 8pm. Sat. 9am • 5pm • Tech Info 1pm - 5pm (414) 3S7-S181 • Fax (414) 357-7814 

I nhm ofdertng by phone of tmx. 
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CIRCLE 300 ON READER SERVICE CARD 



TC FOR MOTHERBOARDS 

486SX-25 Intel CPU (VL425SXMB) S169 

486SX-33 Intel CPU (VL433SXMB) 189 

486DX-33 Intel CPU (VL433DXMB) 269 

« w.-,.. ^. 486DX2-50 Intel CPU (VL450DX2MB) 299 

2 VESA SLOTS. ZIF SOCKETED. 486DX2-66 AMD CPU (VL466AMB) 299 

P24T PENTIUM READY, 256K 486DX2-66 Intel CPU (VL466MB) 329 

CACHE EXPANDABLE, AMI 486DX2-80 AMD CPU (VL480AMB) 389 

Rin<i 1 YFAR WARRANTY 486DX4-100 Intel CPU (VL4100MB) 779 

Diuo, I TCMn WMnnMr* I T. FOR PCI/VLB MOTHERBOARDS. ADD S69 



1^^^^^^^^ 486 VESA Local Bus 
, , M^i, MOTHERBOARDS 



Q I»--iJKmi»I> mil'... ■ 
' K.-— I I —III • 

I .::::l....:.j4r:..i--^!iv • T— T 



imi ■ rlZ^'^l^fi 11'"* . ' 

PENTIUM MOTHERBOARDS 



256K CACHE, 3 PCI SLOTS. 4 16-BIT ISA SLOTS 
P5-60 MHz w/6 72-Pln SIMM Sockets i ■ •.■ S729 I 
P5-66 MHz w/6 72-Pin SIMM Sockets ■ ■■>■■■ S829 
P5-90 MHz w/6 72-Pin SIMM Sockets i S1099 | 

CALL FOR OTHER P5 MOTHERBOARDS 



I 



HARD DRIVES 





What Other Hard Drive Dealer 
Includes EVERYTHING You need to 
Install Your Drive? 




✓ Frame Kit 

✓ Cables 

✓ Screws 

✓ Manual 



WHMOigM 212MB DE64KCacfi((WD121QA).„ 
SMg^li 214MB IOE3a(CKtit (ST3243A).. 



Seagate 
WtMmDigW 



260MB IDE UK CacO |ST329M|_ 
340MB lOE l28KCacl«|WD2340A)- 



34SMB ID€ 64K Cacta (MX734M)- 



m 

196 

m 



Manor 40SMB IDE 2S«K Cadie (MX740SAI 19B 

WMMmOigM 420MB IDE 128K QKha (Wt)242QA) 20S 

Smgm 42SHBnE2SSKCactw(ST34t1A) M 

Smjm S4aMBIDE2SfiKCacha(ST5eGM) M 

Comr M5MBIDE2S6XCacha(CFA540A) 275 

(MMmOigM S40MB DE 128K Cache (WD2S40AI 2S9 

Mnlof &46M6 IDE 2S6X Cache (MX7S4M) 2S9 

WeHamOgM 730M8 IDE 128K Cache |W>273(W). 31S 

(SHMBMDIKME 

SaagMe ICSOMB SCSC 10e4K Cache |Sni200N) 588 

WMamOigilil lOSSHB IDE 12eK Cache (WD31000I 4eS 

Seagile t700MBSCS>2 1024K Cache iSTItgOON) 1045 

SaagMe 1700M8SCSI2 1024K Cache (STIISSON) 1205 

Se^Mi 2100MB SCSI2 ia24K Cache IST12400N) 1125 

Seagae 2t0OMB SCSt2 1Q24K Cache (ST12550N) 1219 



■ 5 



IBM SLC-66 & 75MHz 
MOTHERBOARDS 



66MHZ PROCESSOR OR 
75MHZ PROCESSOR WITH 
AMI BIOS, 2 VESA LOCAL 
BUS SLOTS, 64K CACHE, 
1 YEAR WARRANTY. MATH 
COPROCESSOR. 

486SLC-66 (MB486SLC26) S239 

486SLC-75 (MB486SLC27) S369 



. MICRONICS MOTHERBOARDS 



2 Slot VESA Motherboard With 256K Cache DX2-66 $429 





3 Slot PCI P-5 W/256K Cache, w/Floppy 
& Hard Drive Controller 



M54PI 3 Slot PCI P-5 W/256K Cache, w/Floppy 
& Hard Drive Controller 



P5-60 S899 

P5-66 S999 

P5-90 SI 299 



MONITORS 



Voaionc 



V6£ 14- ia24i7Ge Novlntenacsi] 2B iSvomi 

VISE iri2aoiiiie4 HEW ENERorsrw ms. 

If 12Klil024 TWz RsMi O1024i7«8 (VCWiSi 

17E ir 121011024 mwaaersTM fitmm 

17G irSrMnieOOilZaOSVGAivcwiiGi 

tr 128011024 NonWKlacedlVBnn . 

2(r ieOOii1280 Um> Pragnmniitlll ModH (vnai 
21' 180011280 Uhi Pragnmntte Mote rvenii 
1S'128lh10Z4SVG*NnrENEtNirSTMf iDiisr 
15* t2Slh1024 DigU MXisr> 
ir 128011024 SVGA NEW ENERCrSTMr sr-c 
ir 128011024 MDnUiMXim 
17*128^1024 SVGA NEVBeWr SrM< MvK 
14' 28 SVGA 10241788 M SMOHzVencal ii<Sii 
tr 28 SVGA 128011024 BCRSrSTM Amiiig (\IBim 
15' 28 SVGA 1280>tO24 ENEnrsnW Analog (isaOD 
ir 28 SVGA 128011024 NIBie»rSTWDl0Mi1«M 1839 
14' 38 SVGA 1024>788 Madan) SO-TOHz VrtcH nousKi S1S9 
ir 28 SVOt 10241788 kwlacaOSO'TOHzVeiMI mot 1205 



v. 
Vi 



MAG 
MAG 
CTX 
CTX 
CTK 

era 



(289 
t369 
$425 
$729 
$798 
$886 
il4N 
$1689 
$345 
$459 
$649 
$729 
$619 
$239 
$329 
$355 



MODEMS 



us ROBOTICS-SPORTSTER UODEUS 

Sponsler IMOO Iniemai Modem witn Fax iSf^nawo. $112 

Sportster 14400 External Modem with Fax isntuBU^ $133 

Sportster 28800 Internal Modem with Fax mjm txi. $185 

Sporttlar 26800 External Modem with Fax (VTjHCFui $207 

USROBOJKS^XXmiBt 

V 34 Ready Dataif ax with VFC Internal (OKHm $369 

V 34 Ready Data/Tax with V FC External (CRFomb $425 

Dual Std V 34 Ready Terbo Internal with Fax (cmm $M9 

DuaiStd V 34 Ready Teitxi External with Fax iCfD8EXT). $512 



SUPRA UODEUS 

Supra 14400 Internal ii44iwii) 

Supra 14400 External 144 ELC (i«<aci... 



VIDEO CARDS 



lfre4ii6*iSA^GAC*nliP:505| . 

SIB PotpBjrwfi lie Wfl (STBPGVU 

STB Honan IW VIB or SA iSIBHZVtJ. ._ 

STB li^Mpoed TMig Utii W32P 2« Via (STELSVU- 
STB PigBM 4te VLB 180011280 IFEGASUS) 



.109 
_95 
-179 
-S60 



[)mriO Spe«te Pn VU I ke era Owl (SSFKMBUr Bl |88mOe«|. 97 

aannlSpi«eai64POtyB(SS84PCI) 125 

0amn4SpeedSBi64Pa2MBISS84ra2). 188 

0lm»iitS»*i64VU(S64VlB)ol>CI(S8*CI) 299 

0imdSM64[)nAMiH6VlBlS640IW<l|crliarQ|SMmil| 135 

{taioridSMMh64DRAU2WVlB(S64()M«eiaBna|9iaiKB) 185 

OafflOfidVlptrJUBVRAUIMMOipMI VIB(VI>ER2» 218 



Supra 28800 External Fax oMmn... 
Supra 28600 Internal Fax bmmxi 

Supra Express 14400 Internal -uii^c' 



..„.$109 
..... $123 
„..$229 
$199 



scyNY 

Multimedia Kit 



Sony Dual Speed CD 
ROM Drive with 16-Blt 
Media Vision Sound Card 
and High Power Speakers 
$195 



Smgray 1MB UB (HSmS) oilMB PO IHS801S) . 
mum Ofmm Pn 1HB VU |HD801S| .. 
HwaiH OinMH Pra 2HB VU |)C802S)- 



in 

Ml 

Hm<H[VwliPnMi2MBVlB()C71BS)0iaaPQ fOm. 196 

HmM QofMi PiD IHB VLB IHQ810S) orlHB ISA |HG31(B) 179 
HK*iaaiMlPn2W\Ufe7a6)tr2«6A|HG420Sl 239 



7AM to 8PM Men. - Fri.. SAM to 5PM Sat. CST 




CD ROM Drives 



Chbwn Dual Speed SCSI. aoOKBte. 290ms ■?S6KCad«Bei, S219 
Toshiba 340iBNerriil Did Speeit20lkis.2S6Kt«<K,(nDaU)_. $269 
' ' $205 



ToaNba 4101B Dual Speed omwibi 
Ptextor 240ms Access. 64KB Biiler^KB'secTmlar 
Menial 6w Dn^^ Confeoier ficnoBA— 



Memal Drive Mti SCSI ConMer {TBoiMaM- 
Plextor NEWI0imlSpiHiX.2fmWKml^fii 

Sony COU33A Dual Spied WhCorMsri! 



$255 
.$315 
$449 
$129 



COU33A Paired vSourid Blaster 16 tiy Ciertri Lilit awoxm $245 



1 -800-723-7287 

I Corporate Line 1 ■800-723-9497 In Louisiana Call (504) 733-2527 | 
5005 Bloomlield. Jetlerson LA 70121 



Sound Cards 



Meda Vson Pro Audio Stu(io 16 tsnnok. 



Crea!<ve Lats Sound Blaster 16 issitMSQ 

; -•?,v ve Lat» Souid Bbster 16 $CSI2 ism~ 
.e LalK Sound Btester 16 ASP ^s8i6«spi 
Creative Labs Sound Blaster AWE 32 mst 



-$119 

_ 99 
_159 
195 



ItJieMla 



«hiea>lMiti<ij 



l,!M> 



cini5 F as:- ON nF^nFB 5e«iv»cf < 



PC SOLUTIONS 

Spreadsheets . . . Databases 



- t ilr t J.t 
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f\iun S: This oa-sbMt databiM Is a mart acaaamlcal «ay 
to keep track of tick-leave days taken by omployMS than the 
method shown In Figures A and B. 



eSUM ( SDDATABASE , C$ 1 , SWEEKOAY ( DATE 
»SB23) 

is designed to be replicated throughout 
the table. You would enter the formula 
once and then copy it and paste it into 
C23..P29. (Or. in Lotus 1-2-3 for Win- 
dows, use the Fill by Example command 
to replicate C23 into C23..P29.) 
Meanwhile, ordinary CaSUM 
formulas in row 30 and column 
0 give you the aggregate values 
by employee and weekday. 

In order to make all this 
work. I've named the input 
range (B1..P19: see Figure I) 
Database, and I've entered the 
numbers U through 6 in 
B23..B29. These numbers are 
the seven possible return values of the 
@WEEKDAY function. Note that the 
@DSUM formula quoted above requires 
Lotus 1-2-3 for Windows. Release 4..v or 
5jt, or Lotus 1-2-3 for DOS. Release 3_t 
or Release 4..v. Earlier versions of 1-2-3 
don't allow you to incorporate a criterion 
expression directly into the @DSUM 
function: instead, the criterion argument 
must be a reference to a range on the 
worksheet that specifies your filter criteri- 
on. (For more about using @DSUM in 
Release 2jc. see the Spreadsheets column 
"Ignore Invalid Cells with Database 
Functions" in our issue of October 25. 
1994.) 

The scheme using fe^DSUM and 
@WEEKDA Y. shown in Figure 2. works 
just fine, but if Ms. Nag is using 1-2-3 for 
Windows. I think she would be better 



served by an altogether differ- 
ent way of tackling the problem. 
Rather than tallying sick-leave 
days in a gigantic, sparse matrix, 
why not create an on-sheet 
database of the kind shown in 
Figure 3? 

From this table, in which 
each sick-leave occurrence gets 
one row. you can easily gener- 
ate the crosstab report shown in 
Figure 4. Just select the data- 
base, choose Tools I Database I 
Crosstab, and specify Weekday 
as your "Row headings" field. 
Employee as your "Column 
headings" field, and Hours as 
^^^^ the field to be summarized. 
(The Weekday field is made up of num- 
bers generated by @WEEKD AY formu- 
las.) 1-2-3 does all the grunt work and 
gives you an easy-to-read table on a fresh 
sheet. Add a row of totals at the bottom 
and a column of totals at the right, convert 
the day numbers to day names, and you're 
done. — Craig Stinson 
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Flgan 4: This crosstab repert was easily generated from the 
data In Figaro S. 



■DATABASES 

End of Job in FoxPro 
for Windows 

O I have a FoxPro for MS-DOS routine 
that prints the current record to the print- 
er. It uses SET DEVICE TO PRINTER 
to direct output to the printer and a series 
of @ SAY commands to position output 
on the printed page. 

After moving this routine to FoxPro 
for Windows, everything worked fine — 
except that I couldn't get the printer to 
start printing until I quit my application. 
How can I get the printer to start printing 
immediately? 

Edward Sansone 
Smithlown, New York 



►PC itGAZINE: FoxPro for Windows is 
sending your printed output to the Win- 
dows print spooler. To signal an "end of 
print job" to Windows, place a SET 
PRINTER TO command, with no argu- 
ment, at the end of your routine. The SET 
PRINTER TO command redirects print- 
er output to a file or to a certain printer 
port. When issued without an argument, it 
resets printer output to the PRN device 
and has the added effect in Windows of 
signaling "end-of-job" so that the Win- 
dows print spooler starts printing. 
— 5a/ Ricciardi 

FoxPro CREATE TABLE 
Commands 

^TiH Figure 5 shows a simple FoxPro pro- 
gram that will save you some typing if you 
need to build a long CREATE TABLE 
statement for an existing table that has a 
lot of fields. It generates the statement 
using the currently open database and 
places the text for the command into the 
clipboard for insertion into your program. 
My program doesn't use any temporary 
files and illustrates use of the AFIELDS( ) 
array function and the _CLIPTEXT sys- 
tem variable. It formats the command a 
little, but any desired continuation semi- 
colons are left for the programmer to han- 
dle according to his own style. 

Boh Keys 

Lake Los Angeles, California 

►PC MAGAZINE: To use Mr. Keys's pro- 
gram, open a table with the USE com- 
mand and then issue the command 

DO GENCRT 

Seconds after the program finishes, the 
_CLIPTEXT system variable contains 
your CREATE TABLE command. 

The _CLIPTEXT system memory 
variable holds the contents of FoxPro's 
clipboard. To modify the clipboard pro- 
grammatically. you can alter _CLIP- 
TEXT. as Mr. Keys does in his program. 

The .CLIPTEXT variable can be 
modified just like any other memory vari- 
able. Mr. Keys begins by setting _CLIP- 
TEXT to a text string that contains 
"CREATE TABLE" plus the name of 
the table and an opening parenthesis. 
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Winner of 22 
"Best Buy" 
Awards 

Including 

Hardware 
Peripherals 



Vendor of the Year! 



IBM ThinkPa<j 510 Dual Scan Color 

.'WiMB HD -''-"I :i '1799 

NEW IBM ThinkPad 360 Mono 

1 "0MB HD. 4MB RAM .Vi.v«»)/) M899 

340MB HD 4MB RAM .''..'!«•'/ 'Z299 

NEW IBM ThinkPad 360 Dual Cotor 

1 70MB HD. 4MB RAM :n:ii:iil> •2349 

340MB HD 4MB RAM .'A.'H.W '2749 

NEW IBM ThinkPad 3aoC Acllva Color 
1 70MB HD. 4MB RAM ^ 

:r,:ii'iil> '2799 

340MB HD. 4MB RAM 

.v,.vi«// '3199 



Only j 

179^ 




Why Buy From USA FLEX? 






1 


17 Years of Value. Service and Support 








Over 10.000 liems ... Over 300 Top Brand Names 




}, 


IBM Authorized Business Partner 






4 


Hewlell-Packard Authorized Dealer 






5 


One-Slop Shopping For Systems, Peripherals, Softwaie 




h 


Same Day Shipping On Mt)si Oders Placed By 5 P.M. 


7 


24 Hour Sales. Monday Through Friday (9 A.M. to 4 P.M. Sal & Sun) 


K 


Spanish & German-Speaking Sales Consultants 


') 


All Major Credit Cards \>. >.i.-pii.'il 


10 


No Hidden Sua'harges 


II 


Affordable Leasing Plans For QualiHed Businesses 


12 


Volume Purchase Agreements Available 


13 


30 Day Money-Back Guarantee On All Flex Systems 


14 


Lifetime Toll-Frce Technical Support On Flex Systems 


15 


Extended Warranty Upgrades Available For M4>st Products 


16 


Discount Rates On FedEx Delivery 



Brand 



NEC Versa^"^ M Series 



The Power and Color l« move you through ^''"^ 
the worid i>r multimedia! ^^^"yfpt 



' ("i«luiiKlnld4Shl)X4 7S.li MM/ |'t.»c %M 

• KMHRAM • i:KK( *hc-(iinl • 1 < l>i.|>lj> 

• T>pi- II & r>pc III K MC IA SliH^ 

• Kenkitcablc < V I 44MH l'1«|i|n Drive 

• hntnl Mnumol Tra^-kKill 

• 1 1 7 \>».r \: I" • lnml6<4IK witllNilu-i\ 

Varn M t}»rlM llodtli 

7M> 7SMHI 2S0MB Enhxcad DSTN Ful Coki 
7SO 75MHI MOHB EnOancM DSTN Ful ( .4.1 
7SC rSMKr 34aM8 TR Ful Cokx 
75C 75MH/ 540MB TFT Fui Cotot "SIM 
TKP 7SMH1 340MB TFT 

TFT Foil Colw 
lOOC ' lOOMHt 340MB 

TFT Full Coloe -SIT* 
lOOMC 100MM/ 540MB TFT 

eao«600 Hi Res Cotot "SSM 




>**•**. ■14 



Portable PC Power at Affordable Prices! 



ActlonNot* 4SLC2-50 Mono 
W:24/96 DataTax Modem 

260MB W-.' .'7/ "1499 

ActionNol* 500C Pass MatnxCokx 
260MB Av:f.:7/ "2049 

VERSA S/33M 210MB. Mono '1699 

VERSA S/330 210M8 Dual Scan '1869 

VERSA S/33C 210MB Acbva ■2799 

VERSA SniC 260MB Active '3269 

VERSA V/500 250MB Dual Scan . '2799 

VERSA V/50C 250MB Active •aseg 

VERSA V«OC 340MB Active msa 

VERSA V/50C 540MB Active '4229 



ZENITH 



Z-tJTE 425L 486SL-25. I70IWB HD, 8 5' 

Mono LCD, /II) ~<I7 Kl -999 

Z-I.ITE COLOR 4860LC 33. 200MB HD, 

7 8" Color Passive /rK J::(l t^l '1799 

Z-STAR EX 4e6DX2 50. 200MB HO. Mono 

Passive /ri> 6UJ a; '1699 

Z-STAR EX 486DX2 50. 200MB HO, 4MB 
RAM Dvi,il Scan . ij A/ '2199 
Z-STAR EX 4860X2-50, 340MB HD, Color 
Active, /It, Kl "3299 



NoteJel 486C 486SX'33MH;. with buiH in 
Hi les BubbleJet'" pnnler 12aa00MB 
vyvv.l /.'(I '2129/'2399 
NolaJatU4a6C 486SLC2-S0MH2. witti 
built-in Hi-ies BubbteJet'" pnntet 
260MB \J4SM II/:r^i '2599 



TOSHIBA 



T1910Mono 200MB/"4;/;4( Mil '1294 
T1910CS 9 5- Coky Dual-scan. 

200MB/'4//;j( .V.M '1747 

T1980CS 9 5- Cotor Dual-scan. 

200 MB PAI 17(111 S2A "2124 

320 MB PMI7IV.S2A "2294 

TigeOCT 8 4- Color AcUva 

200MB r.MITiil T2A '2697 

320MB PMnU n\ "2877 

T3400CS 9 5- Color Oual-scan. 

250 MB r\IIUV s:A '2697 

320 MB r\ ll^^l • .V.M '2837 

T24O0CT 8 4- Color Active 

250MB fTA •3294 

320MB /'W/W frA "3417 

T3400CT 7 r Color Active Matra 

250UB rAli:ii n\ '2899 

T3600CT 8 4- Color Active Matnx 

250MB PAIIIvl TVA '34 1 7 

T4700CT 9 5- C^okx Active Matnx 

200MB PAinxi' HA K39\7 

320UB PAII-'VI m '4167 

T4a00CT Color Active Matnx 

MOUBPAIIf,!! n.\ '4754 

NEW T48S0CT Cotor Active Matrix 

500MB r \ 1 1 721 HA '5047 

772MB /M// Vim "5467 

T4900CT Colof Active Matnx 
500MB/'\/.vi'ir ;?i •6479 
T6600C CD-ROM ready 

/'W'<~( \-l '5427 

T6600C/CD Includes Int CD-ROM 
/•Wft<(v( v.s i '5924 



Texas Instruments 



TravelMate 4000E WinOX2/40 

8 2" Advanced Passrve Cotor, 

200MB HD (KHil '2089 

TravelMate 4000E WlnDX2/50 

8 4' Active Matnx Cotor, 

200MB HD :^sioil iKml '2859 
TravelMate 4000E WlnDX4'^y75 

8 4" Aclive Matrix Cotor, 

340MB HD ''-uiosi/ mml '3649 

455MB HD «■«<()<(/ (»)/« '3789 
TravelMate 4000E WinOX4'^ 

9 4' Active Matnx Cotor. 

455MB HD w'w:«5() r»«(; •3949 

TIMOOOM Dual Scan Color 

t486 SX2/50 MH; 9 4' Display, 200MB HD, 

6,4 bs v'wn: itfil "2779 

TIMOOOM Active Matrix Cotor 

i486 SX2/50 MHz, 8 4' Display, 340MB HD 

6.4 lt)S 'rvni^< mmi "3099 

NEtW TIMOOOM Dual Scan Color 

I486 DX2/50 MHz, 9 5' Display, 340MB HD, 

6 4 lbs "•vsl'^i'KH "2999 

NEW TM4000M Active Matrix Cotor 

i486 DX2/50 MHz, 8 4' Display. 455MB HD 

6 4 lt)s -J^vxih: /«»)/ "3599 

TM4000M Active Matrix Color 

i486 DX4,75 MHz 8 4" Display, 340MB HD 

6 4 Ills vw,.',/ ,.»,/ '4959 

TM4000M Dual Scan Color 

i486 DX4/75 MHz 9 5' Display, 340MB HD 
6 4 lbs "-Hilt,: i>«i; '4499 



Modems 



14.4KW/FAX InlExt '8*'115 

1 4.4K Pockal W/F AX ' 1 69 

14.4KMulUmadta Modem '119 
V.Faat 2>jn«.4/FAX Int€x1 ■135/'165 

PCMCIA Optima 144* lax '199 

Accura 24 ♦ fax«6 '85 

Accura 144,f fax144 Int /Ext '1t5/'139 

Accura 28.8/144 Inl Ext 'iga/^2S9 

Optima 144« lax 144,lnt7Ext '368^369 

Optima 288 V.FC * faxIM Int /Ext ■359/'419 
ESP Cummunicatton Accalefalor '75 

ProClass PCMCIA Type II '189 
ProClasi PCMCIA w/EZ-Port Type II '195 

14.4/14.4 V.32bls Pockat '299 

14.4/14.4 V,32b*slnl Ext •109/'129 

28.8/14.4 V.32bl« Inl Ext '229/'249 
14.4/14.4 V.32bte PS/2 MicroCtiannal '399 

SatlaP/Uttlon 400 / 400a •279/'309 

PCMCIA - WorldPorl 14.4 Fax '190 

Sportster 14 4 Fax Int Ext 

WorldPort 14 4 Fax/DaU pockal ■229 

Courier V Fast Class 28,8K 

data/14,4 Fax Int E.I '379/'419 

Courier Dual Standard 28.8 PCMOA 

With Dual RJ-1 1 Connectors '399 

PCMCIA X-,Jack 14.4/14.4 '199 

PCMCIA 14.4/14.4 -219 
PCMCIA Gold Series X-Jack '239 
PCMCIA Gold Series 14.4 '239 



MEeAHERTZ 



Code # PM12B4 



COMPUTER SOURCE! 



The Ultimate Multimedia Choice! 



FLEX PT60 

Multiniudia System with I'entium" PriKcssur. 




All For Only 



.EX PT60 jybtein 

nuine Inie' Pentium 60MHz 64bit Processof- 
jK Ultra-(asl 'Writeback* Cache Memory 
e RAM. Maximum 128MB on System Board WhnM 
'( 1 44M8 1 Floppy Drive Wi.KM 
JMB IDE Hard Dnvew'128K Cache i i * . 

-28 Nl SVGA MultiScan Monitor 



COREL CD POWER PAK Ineludiiii 
Caching Sottwara Sprrds up \imr CD-ROM dnvr 
System Browser htr CD-ROM imuhUihaiiimg 
Photo CD Lab Ute photo imant screen savers & transform 
phnti> CD ima^e\ 

CorelMOS AlC Orxanize & virH- graphic and phoiv files 
CD- Audio Software Record in utur hard dnve and 
[ rdil Ufund t lip^ 



HEWLETT 
PACKARD 



* Hewlett-Packard 
DeskJet 540 Printer with Color Kit 

* 14.4/14.4 Data/Fax Modem 



• SONY/Sound Blaster CD-ROM Bundle 

• Sony Double-Spin Internal CO-ROM Dfivo. 

• Creative Labs Sound Blaster 16 Audio Board. 

• 10 CD-ROM Discs 

• Microsoft Software and Accessories 

• Microsoft DOS 6 2, Windows (or Workgroups 3 11. 
Works tor Windows • FREE Accessones Kit 



Flex Custom Systems 



The FLEX Custom S.v>lcm.s offer you top- level performance and reliability in an 

easily-upgradeable design. And now. LS.-\ Flex gives you more features and 

choices than e\ cr before, all backed by our exclusive 3- Year 

l lcxtixpress Warranty. With Rex Custom Systems, 

you don't have to compromise on specifications. •*■■»• -- , 

piiwer or price! 



Hex 
Custom 
Sy.stems 
Now Feature 



15" 




svr..\ 

Mulliscun 
Monitors 



486 Systems feature 

■ iHbS\. 4Xf>SX2 or 486DX2 12bil Priiccssor 

• 7 ISA Ih hil >li>K v»ilh ' VLB slol.s 

• 4.M MB RAM (Max I • 25hK Cache 

• y.y 1 44MB miDual Drive Optional I 

• VLB Vidcii Accel Card wilh 1MB RAM 

• 24/% Dala/FaxA'oic« .Muliimolia Miidcm 

• I>csktop. MitfTtmcT (7 Bay) iif Full-Tower 

• 1 5" .SVGA MullLScan Color Monitor 
( 28mm. 1024x768 N.m lnlerlaced) 

• Fjlhanccd 101 Keyboard* MS Mouse 
• MS-DOS 622 w/DiiliiCiiiiipre.viion 

> w iiHluus for WockCroups .111- MS Works 



Pentium Systems feature 

• 60 or KtMHt Mhil Pcniium PnveNsor 

• < PCI/.S ISA Slots 

• SMBRAMlMax 12KMBl» IViK C ache 

• y y 144MB FT) (Dual Dnve Optional 1 

• Video AccckiaorCaniw/lMB RA.VI 

• 24/96 Data/FaxA'oice Mullimedia Modern 

• Desktop. MidTowcr (7 Bay t or Full-T<»wcr 

• 15" SVGA MuluScan Cokir Monitor 
( 28mm. 1(124x768 ^k^n-lnlcriaced) 

• Enhanced 101 Keyboard • MS Mouse 

• MS-DOS 6.22 w/Dala ComprcssHm 

' Windows for WoficGroupi a. 1 1 • MS Works 



SyMcms jtsivc %h<mn wilh upuoiul vA^c^. Du:il i'1i>pp> tlnves. CD-ROM. intj lape hkckup unit> 

VL486SX-33 DeshnpCase. 4MB. JMUBHU '1349 

VL486DX2-66 Desktop Case. 4Mtt. 420MB HD *1649 

VL486DX2-66 lo bu^ To^er. ma. S4(imb iw M999 

PT-60 l; , mini CPU. Desktop Case. SMB. 420.MB HD '1999 

PT-90 FeniiumCPU, TmerCast. HMB.420MB HD *2499 



Flex 486 CD Special 




I rc.K ADAUI.I-: 4S6 STF.M: 



^.y I 44MB Floppy Dnvc 
:iOMB I.1MS IDE Hard Onvc 
VLB Video Aeccleralor Card 
14 ' SVGA Color Monitor 
1(11 Key l;nhanccd Keyboard 
^llc^(^sof1 Compalibic Mouse. 





.< ^ car I ^ \ I 1,L.\ 
I iniitt-d \N arranly 
on system unil. 
Standard manufactures warranty 
on alt other items, rntiiiiiled 
Toll-tree Technical Support 



Internal CO-KO.M Drive 

lyrWi .\icen Time. I^OKB/srt Tnuiffert 

PI, I S A Full Compliment of 
Software includin)!: 

MS-DOS 6 22. Windows v .1 1 1 . 
PfS Window Works. F- 1 1 7A Stealth 
Fijihler. Red Storm Rising . Soflwanr 
Toolworks Interactive Encyclopedia 



IBM® PC 300 Series'^ 



4R6 Scrim SyMvtnt Kraturr: Plu|t and PIjv capable. UpteradcBMc to PcRiium 

IIKctdn\rl<rx.hiv.>l.it:\.4MH«u)INfHKAM inui. In 128 MB}. OpikNuU l2XKtH 
2^KK IJ CjLhe. Ackricnitxl Unral Biu video, 1MB Viilcii DRAM CMB M» t. Ip 
U) i:!t(KI0:4 [rM>lutKin. lo lr< 7M culiM^. } S~. t 44MH R). T«<i hti^h yfwi lehal 
paixx pini. tJiK hiyh [urallel p.wi tEPP/fclT Ljfuhtri. IBM KcyNninl mi 
' iTKMiHiC. } Year WitmuH> ( 1 )car itn-Mlci. Around -ihe-cUK:^ IBM HrlpWifc Support 

IHM VC X 35(» S|H'rirK;ilitms 

Pnx^w H»nt KWi t.tp. Dh> r \ ldn> 




M<>drl 


S|XT<J 


llriii: 


Sl/r 




lUv. 


HAXI 


Pant 




!!;M I I I '1. M,,.t. 1 


4MI1XJ 




:-rAtn 
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1 


1 MR 




'IN.' 
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SJ MM; 
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1 


1 MH 




'I.W 


4HA11\2 
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1 Mn 


','•11 Ji 


Mai 


IIIM I'l l-li M,.,l,l, 




W MM/ 
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1 MH 




■142") 




ViMIl/ 
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— r- 


1 MH 


i,"Ii:jF 
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4UD1C3 
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Bxra 
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1 MH 
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Hard IMW 

A*e. .XtiTsii 


standard 
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Ba)s 


I-Vx 
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(Vx 
Price* 


IVnIium PAO.*« 
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'Mliuioi ii>>i iiKluJrd Sitme ty^teim available »iUi <rtlKT KA.Nt/t)n«c cnnligunliaRk. 
IBM Valu«PiOTllndH«»Wll»ii»ll| | |Mtlll t ll»lani«te<illnl»(nalionalBuai^ 
Intel, tie InW Inside kigo and l%atan m niliniafia (>l IrMI CoiixyaMn 



TO 

ORDER, 
CALL... 



CIRCLE 051 ON READER SERVICE CARD 



Federal Express* 
' Delivery Service 
Available 



1-800-333-4515 

3ress' No Surcharge i — -i ^^^^ r~ i 

Tvice ftfU tfda On These imm^k ^t/i.*m La^)'^ '~ G 
cSSMmm Credit Cards l^J ^ rT L- i 



YOUR 



USA 




The New 
NOKIA 447L 

The monitor so good 
you have to "hear" it 
to believe it! 

1)1 4471. 

1 7" SVGA t ST Color Display 
.28mn) dol pitch. micnipriK-esMir-haNcd 
Mamnium I28(lxll):4 al WIHz refresh rate 
Aulosync. Pull Screen feature 
Buill-in Power Amplincd Speakers 
Headset Jack 

Video and Audio Cable included 
Enerpy Star & MPR II Compliant 
3 Year Warranty 



NOKIA 

CONSUMER ELECTRONICS 





The Award Winning Multigraph 447X 



Windows 



("ll'vp Jdilini Jul piltll 

Maximum IWXM:()(tai KOH? 
refre\h rale 

Auiosync. Full Scaxn feature 
Energy Slur Comphani 
^ Year Warranlv 



i! Ihc i.ip n 



ncjf Ihc !i>p in c\ 
liK un'.iirpi>%MrJ II 



(Jii-scrccn .uijiistriiLiils 
19 Jitterenl >etliny includiiiu' 
FuIISirrecn'^' display 
tJpliiinal Micn>Emissnm''^ 
>urpa'ises ihc ciivmmmental 
standards of TCO 



Li};r tiiirliU itui tiraptiiis and CAl) pnilCNMiMuU rcquiir ' 



^ _ HEWLETT " 
'liM PACKARD 

HP ScanJet II CX ■ Color 

KilHIdpi. Kiinillion colois. I \r u.irTaiil) 
[■C/MACAIicroChanncl Models available 
Optional document feeder H2 CI75IA $-169 

HI- SupponPack Hf47UA $135 

•liklujr\ $ISORtli.iic l':<pires Feb. M. I«5. 

HP ScanJet 3P Scanner - Mono 

'ml dpi, 2,^0 erasscale. I \ear warrantN 
PCVMAC/Micr.Channel NIodels available $4A<( 
Optional document feeder B2 CI79IA . . $269 
HP SupponPack H5-/A5.1 iHS 



CJn HP ScanJet II 
Ol^R CX Scanner 





PC Magaiint' 



''HIT' EPSON 

ES-1200-ProPC 30bll Color, Gray Scale & 
true Black & White Scanning up to 2400 dpi. 
SCSI l/F. SCSI cable. TWAIN (jriver. Adobe 
PhotoShop 2.5 hsijiKK rKiii'( 

ES-1200-ProMAC SCSI l/F. cable / s;:i«/( /-mw $I2.W 

ES-600C ActionScanners 

PC BIDI Parallel l/F, cable, TWAIN driver, Xerox Text Bridge 
OCR Picture Publisher 4 0 LE lt(>:M>iil l\ 
MAC SCSI l/F, cable. ScanTastic plug-in module Hi C Mm I AIM 




'After Mail-in rebate Otter 
valid through 12-31-94 




Monitors and Video! 



Supcnor image qualily 
and enhanced features 
for UKiay's s(>phisitc;iied 
af^licalion-s. 



Multisync 
X Series 

flat square technology 
FullScan'^ for edge to 
edge viev^'ing 
OptiClear " surfaces 
eliminates glare 
Super high refresh rales 
up to \H)\{i 
AccuColor " Colw 
Conlnil System 



14" SVGA '309 

14" 2V *304* 

15" 3V '469 

New Multisync X Series 

15"XE15 "529 

17"XE17 -969 

2VXE21 '1929 

15-XP15 '629 

17" XP17 '1239 

21" XP21 '2449 

'Indudes $25 Rebate 



14"6439ES '199 

14" 6468ES '224 

14" 1451 ES '245 

14" 1462ES '279 

15" 1562GM '319 

15" 1S65GM '339 

17" 1765GM •639 

17" 1785GM '699 



MAG Innovlsion 



14"LX1450LG •238 

15" DX15F '338 

15" MX15F-L '458 

17" DX17F '648 

17"MX17F-L '898 

21" MX21FG '1738 



NEd Special Pricing 

I)eni<i/Show Tooni/ 
Faclorv-Reconditioned Models 

lnihitlf \ I )'ftir Warrimt\ 

3FGe 15" .28mm *389 

4FGe 15" .28mm '429 

5FG ir .28mm »699 

6FG 21" .28mm '1299 





Limited Quantity 



15" CPD-15SF '459 

17" GDM-17SE1 '999 

20" GDM-2036S '1699 

20" GDM-20SE1 '1949 



MAGNAVOX 



14"Paper White Mono VGA . 


. .'104 


14" M2089 


'228 


14" M2099 


•248 


15" CM2015 


'288 


15" CM4015 


'348 


17"CM4017 


•649 


17" CM4018 


'679 


20" 20CM64 


.'1028 



NOKIA 



14" D1-44BS '399 

15" D1-449E '499 

15" D1-447L '695 

17" D1-447X '1029 

17" D1-447X/TCO '1159 

21" D1-445X '2479 



ATI Technology 



GRAPHICS EXPRESSION 

2MB VLB/PCI/ISA '219 

GRAPHICS ULTRA-f 2MB . . . .'209 
GRAPHICS ULTRA'" 

PRO 2MB ISA or VLB '279 

GRAPHICS PRO TURBO 

2MB VLB/PCI/ISA '379 

4MB VLB/PCI/ISA •589 



SPEEDSTAR PRO ISA 1MB '95 
SPEEDSTAR 64 w/Corel Draw 3.0 

ISA/PCI 1MB/2MB 'Mg/'igS 

STEALTH 64 -2MB '37g 

STEALTH 64 -4MB '519 

VIPER SE 2MB VLB/PCI* . . . ,'339 
'includes Corel Draw 3.0 



ORCHID 



KELVIN 64 1MB ISAA'LB/PCI ,'149 
KELVIN 64 2MB ISA/VLB/PCi ,M99 



Hercules Stingray 

Fast & Powerful 

Graphics 
Accelerator for 
Windows. OS/2 
and Windows NT. 



lUn iilf, qualily, 
perfoniiance and u'tpport 
al a ureal price: 



109 



HERCULES 



Stingray VLB 1MB '109 

Stingray PCI 1MB '109 

Dynamite Pro ISA 2MB '199 

Dynamite Pro VLB 2MB '189 

Dynamite Power 2MB VLB , '209 
Dynamite Power 2MB PCI . ,'209 
Graphite Power ISA 1 MB . .'229 

Graphite Power ISA 2MB '349 

Graphite Power VLB 1MB . ,'199 
Graphite Power VLB 2MB . <289 



Call today tor our complete catalog of o> er KMMH) Name lirand items at aiTordahle prices! 



Video Capture Boards 



1 ORCHID 1 


Videola 


'.-^Sfl 






Video Clipper 


'315 


PC Pnme Time 


'325 


VGA-TV Elite lnl./Ext 


'129/199 


TV Elite A/V 


•179 


1 AITech 1 



MultiPro CTV '279 

ProPCrrVPIus '149 

Wavewatcher TV ^329 



TO 

ORDER, 
CALL... 



1-800-766-1940 



Federal Express' 
Delivery Service 
Available 



No Surcharge 
On These 
Credit Cards 



PERIPHERAL PARTNER! 



Create Your Own Multimedia! 



1 Choose Your CD-ROM Drive ..^^ ^1, ^ 


Flex CD-PRO 


Flex CD-PRO W^J^W 


Value Kit 


ClASSIC CREATIVE SONV 



*199 

CnPR02 
Double Spin 
Int. CD-ROM 

drive with inlertace card • 320ms 
access time • OKB/sec transfer rate 
• 16-bit Sound Blaster compatible 
sound card with game port 




Sony L 
2X Spin 
Int. drive 

• 320ms access time • 300KB/sec transler 
Sound Blaster 16 Sound Card 

• 16-bit stereo sampling & playbacit • 20-voice 

• ASP & WaveBlasler upgradable SpeMers wginred 



2 Choose Your CD-ROM Titles 



1 Free CD Is irtcluded with either Kit sold above PLUS Buy any 3 more 
CD-ROMs for only $49! (Ask your sales rep for selection of CD-ROM titles.) 



3 Choose Your Speakers 



Select from models by Sony, Jensen. Labtech. Altec Lansing, Panasonic 
& more! 

Ask your Flex Consulbint for Details about this Multimedia OfTer 



CD-ROM Drives/Multimedia Kits 



MultiSpin2Vi „,..169 

MultlSpIn 2V Deluxe •284 

MultlSpinSXp .'379 

MultlSpin 3X1 Plus Wt '449 

MuttlSpin 4X1 '379 

MumSpin 4Xe '479 

MultiSpin 4Xi kit '449 

MuKISptn 4Xe kit '549 

Double-Speed CD-ROM Drive '135 

2X Int CD-ROM Drive "249 

2X Int CD-ROM Orfve w/SCSI VF '289 

2X Int CD-ROM Drive '31 9 

2X Ext CD-ROM Drive '669 

Internal Drive Kit '139 

RENO Poitat>le CD-ROM 

Dhk Player '299 



CREATIVE LABS 



Creative OmnlCO 1 79 

Omni CD 3X '399 

SB Discovery'" CD 16 *349 

SB Edutainment"' CD 16 '449 

Game Blaster CD 16 '379 

Sound Blaster Multimedia Office '449 
Sound Blaster Dgtl SchoolHouse '299 
Sound Blaster DigitalEdge 3x '689 
Sound Blaster Value Edition '49 
Sound Blaster Pro Value '69 

Sound Blaster 16 SCSI-2 179 

Sound Blaster 16 MultiCD 149 

Sound Blaster AWE32 '299 

Wave Blaser 175 

VoiceAssist '66 

Maui Wavetable Syntttesizer 155 

MultiSound Monterey"* MM '349 
Rio Waveblaster"* compatible 
Synttwsizer 149 

SOUND WAVE 32 169 

GAMEWAVE32 109 



TURTLE BEACH 



ORCHID 



CANON 



USA Flex... Your Source for Name Brand Printers! 



BUBBLE JET PRINTERS 
BJ-10SX/200«/23O tttpiMfiti 

BJ-100 104 

BJC-COO '4»5 

BJC-4a00 '44» 

LBP-430 / 860 tltr*** 



LEXMARK 



NEW Lexmark WlnWiMer SeriM 

Model 10<V200 '2n/'4N 

Model 400«00 "TeifMJ* 

ValueWriter 30(V600 tntttl 

ExMjet ii/eimjm mc tnrit* 

IBM 238(V2381 Plus 
Dot Matrix Printer ■]«/'4St 

IBM 23«(V2391 Plus 
Dot Matrix Printer ■Snr43t 

IBM Color Jat Printer PS 4079 '24M 

LMOf Printers 

4039 10 plus IHI 

Optra R 4049 12R 1441 

Optra Rx 40491 6R im 

Optra L 40491 2L IIM 

Optra U 404916L 14» 

Optra Lxl 4049161 1999 

MndudM SSO Rebate 



TEXAS INSTRUMENTS 



New microLaser Pro 600 Laser Printer 
PS23/PS65 '11M/1S29 

microLaser Pro E 1569 

microLaser Power Pro 1639 

mlcroWriter Primer 'SOi 

mlcroWrlter PostScrlpT Printers 
PS23 /PS65 ■«29/'T»9 
mlcroMarc'-'Inkiet Printer 129 
mlcroMarc'" COLOR 

Inkjet Printer '379 



HP PRINTERS 



HP OeakJel S40 - New 600 DPI 199 

HP DeskJet 560C - New Color '469 

HP DeskJet 1200C ■ Color 1 J49 

HP DeskJet 1200C ■ Color PS 1t4t 

HP DeskJet 320 - Portable "299 

HP LaserJel 4L - New at Flex '549* 

HP LaserJel 4P ■ New at Flex '949 

HP OfficeJet Printer/Fax/Copier '769 
Price includes $100 Retiate 



OKIDATA PRINTERS 



BROTHER 



HL-630 
HL-646 
HL-65SM 



.'199 
.'4(9 

.'S99 



OL410E 

OL400E 

Microllne« Series 

Narr„« BI-MU2tt-l 
Wuir HI UU2I I . . . 
.V,irr..» «; .»((.?«)-/ 
Hi,;, HI .VIL.^XI I 



■Ml 



.199 
. '429 
S424 
SS(4 



PANASONIC PRINTERS 



Laser Pnnters 
KX-SP100 Laser Pnnler/Fax /Copier . . '799 

KX-P4400 'J99* 

KX-P5400 ■6M* 

KX-P4430 '659 

KX-P4440 '999 

Dot Matrix Printers 

KX-P1150 129 

KX-P2023 179 

KX-P3123 149 

KX-P3124 'J19 

KX-P2130 169' 

KX-P2136 19S* 

KX-P1624 '399 

KX-P3624 '399 

*Pnce includes Manufacturer Rebate 



LASER PRINTERS 

ACTION User 1100/1400 ■479/'669 

ACTION Laser 1S0Q/1600 'SM/'*44 

OCT MATRIX PRINTERS 
AP 22S0 "99 
LX300 184 
AP 3250/3260 . . 149/169 

LQ-570* 1J9 

FX-870/FX-1170 IMrMf 

LQ-1070t '164 

LQ-87on.o-i 1 70 'ntrtn 

LQ-2SSa CIr 199 

OFX-SOOO* 1J1I 

OFX-8000 •M44 

Stylus 300 1H 

Stylus 400 1H 

Stylus 80a> 109 

Stylus 1000 '4J9 

Stylus Color 169 



DIGITAL 



DEC Writer 65 169 

DECWrtter 1001 Ill* 

OECColorwriter 'J4I 

DECIaser1152 199 

DECIaserSlOO 14M 

■frica hwMM SM Rakala 




• Memory Modules 

• Expansion Boards 

• Laser Printer Memory and More! 

USA Flex carries a full line of 
quality Vilcing memory for most printers, 
notebooira and deslctop systems. 
Ask your Flex Sales Representative for details. 



NetWare 3.12 (3J-0iafcs) 

Su—rSVJI2-5}.. Vn 

10 user \V-3l2IO-3 IHI 

25 user \\-3l2-25J IM 

50 user W )l2-50-) Ifli 

100 user m jl2 IOO-3 _ UN 

NetWare 4.01 (CIMKMI) 

5 user M .J,():..( 77S 

10 user W J H2./0 IM 

25 user \ V 4 02-2S IM 

50 user \V-4 02-50 '34tS 



Jumbo 250 Inl EKt S1S9/324S 

Jumbo 350 Int S17I 

Trakker 2S0MB/350MB SM/UH 

Trakker 700 txi „ S499 

PowerTape"* 

1100 Int (525MB) $609 

2400 Int Ext (1 2MB) S939;S1079 

4000lnlExl 12 0MB) $1129/S1559 

PowerTape 1100(525MB) S609 

2400 1 ?GBi4000(2GB) S939/S1129 

PowerDAT6000 Int Exi (4 0GB1 $1129 S13S9 



IBM OS/2 WARP V.3 



Version 3.0 32'Bil Operating System 

Run DOS. Windows and 0S2 software al 

the same time. Utilise the lull potential ol 

your 466 or Pentium powered system From If 

NEW ISOBAR* MasterToucti Console '69 

NEW ISOBAR* Master Touch Plus '79 

ISOBAR* Command Console Plus '69 

ISOBAR* Command Console Compact '45 
ISOBAR* Surge Suppressors 

IsoLai J Isooa^ 6 's >b:ir 8 ■S9/'49/*55 

DalaStiield S100 Surge Suppressors 'B9 

standby UPS/BC 250 / 400 "99 /IS* 

500 189 

standby UPS BC-LAN 

400 500 600 189/ 199/'249 

750 900 '289/*349 

ISOBAR* Ultra Surge Suppressors 

isob,it Ultra -1 6 8 '45/'B2/*5B 

ISOTEL* Ultra Surge Suppressors 

Isoiol Ultra 6 B 'e4/*74 

Super 7 Surge Suppressor and 

Noise Filter 19 

Power Miser '52 



ORDER INF0HMATX3N: MkWnum stuping and handing per oRkif S11SS. MsslsiCaRl. Visa and Doewer accaptad kx USA. Canada. APO (708) 582-6206 • FAX (708) 351-7204 
FPO and Puerto Rta> FlEXCABOaooapladk»con«nenlalt«A only. A $10 sunliarBe on asdk card otdwskxAPO.FPO and Pu.^ Gov. 1-800-723-2260/Educ 1-800-944-5588 
C O O ofdar under tSOO 00. add SSOO. ont $500.00. add ii0.o6 chadt wananly charaa. Cal kx apedal UPS R«]«lue C.0.0. rales Gov/Educ FAX (708) 351-9871 
l^?S'SJfi5'„S2^^ Habia Espanol 1 -800-723-5500 • (708) 582-6142 

uJ^^S^oT-nSKTS^gSgf,^^ Verhandlungen in deutsch (708) 924-6680 

800-9S5-14ae or 1-70e-351-7172 Mon. - FrI. 7<X) am. k> 6 p.ffl. ft SaL 9 am to 2 pm. d). Al rekims must be In aa-atiicped candSon. with (7:00 Uhr bis 1 5:00 Utir) 
onginal packaging, mdudng al wananly cards and manuals. Produd Rakm may be aubiset to a leatoduiig charge. We w* only aocapi (Midnight to 9:00 a.m. ct) 
lekins on unopenad and ncn^owntoadad soKwafe SoUiam ux ii p aaily u usmi n ed only II we have downtoaded « on your new Fl£X Customer Service 1-800-955-1488 
system. TNity (»| day money bade giia ni nlaa apptas to FLEX aysiam only (does not mduda prirssfs or oiher noivini la ied periphanlsl We n-vtam .R-nnnm linn -Fri 
Slnoi acceM rauma on \mS pnniani Km oMktaa has tuu iiiiiM. il . *l pocs and spKSaaon. ntma to dwna. wahoui noaoa No. ^l^tHL i „ P;"V J^ "^"- 
ieapai«Ua1wlypagr^iMadarprMingam«s.Alln3m^ Sat. 9 a.m. - 2 p.m. ct) 

CIRCLE 210 ON READER SERVICE CARD 



PC somiioHS 

Databases . . . Graphics 



* GENCRT . PRO FoxPro for Windows 

♦ Program that constructs the text for a CREATE TABLE command 

• based upon the currently open table or the table whose name 

* is passed to this program as a parameter, placing the command into 

* the clipboard for inaartion into a program. 

• Usage: DO GENCRT or DO GEMCRT WITH -TABLNAME- 



PARAMETER cDBF 

IF SETCTALK-) = "ON- 
SET TALK OFF 
m.talkstat ' 'ON- 

ELSE 

m.talkstat = -OFF- 
ENDIF 

ra.workarea = SELECT () 
IF ! EMPTY (CDBF) 
IF USED (CDBF) 

SELECT (cDBF) 
ELSE 

SELECT 0 
USE (CDBF) 
ENDIF 
ENDIF 
IF USEDO 

_CLIPTEXT = -CREATE TABLE 
=AFIELDS(aPlds) 

• Array Contents Index 



&& Passed table name if any 
&& Set and save TALK aetclng 



&& Save wor)c area 
&& If parameter is passed 
&& If table is in use 
&& Select that wor)c area 
&& else 

fttt Select an open %M>rlc area 

fc& and open the refjuested table 



b& as long as we have a tabic 



■t LOWER(DBF() ) ♦ ■ C 

populate array with table structure 



• Field name 

• Field type 

• Length 

• Precision 



* Loop ttirough each row in the array and add the 

* field details to the command 

FOR X ° 1 TO ALEN(aFlds. 1) 
_CL1PTEXT = _CLIPTEXT ♦ ; 
LCiWER(aFlds(x, 1) ) * : 
• ■ ♦ ! 

aFlds(x.2) 'I' ; 
•(■ ♦ ; 

LTRIM(STR(aFlds(x,3) ) ) ♦ ; 
1IF(N0T EMPTY(aFlds(x,4) ) , ; 
■.•*LTRIM(STR(aFlds(x.*))), ■•) ♦ ; 
•)• ♦ ; 

IIF(ALEN(aFlds, 1) OX, ■. ■,■■) 

ENDFOR 

_CLIPTEXT ' _CLrPTEXT ♦ •)• 
ELSE 

WAIT WINDOW NOWAIT 'No database in use in this woric area* 
ENDIF 

IF m.tal)cstat = 'ON' 

SET TALK ON 
ENDIF 

SELECT (m.wor)uir«a) fcfc restore the original work area ^ 

RETURN 



Figure S: The program shown hero will generate a CREATE TABLE command for the table In the current work area. 



Then the field details are added to _CLIP- 
TEXT iteratively, in a FOR loop. Finally, 
the closing parenthesis is added, and you 
have a complete CREATE TABLE com- 
mand stored in _CLIPTEXT. To get the 
field information, Mr. Keys uses the 
AFIELDSO function. 

The AFIELDSO function places table 
structure information into an array. For ex- 
ample, to populate the aFLDS array with 
table structure information for the FoxPro 
for MS-DOS help file FOXHELF.DBF, 
you would use these commands: 

USE FOXHELP AGAIN 
=AFIELDS (aFLDS) 

The aFLDS array now looks like this: 



aFLDS (1, 1) 




■TOPIC" 


aFLDS (1,2) 




■c 


aFLDS (1,3) 




30 


aFLDS (1,4) 




e 


aFLDS (2,1) 




■DETAILS" 


aFLDS (2 , 2 ) 




"M" 


aFLDS (2,3) 




10 


aFLDS (2,4) 




0 


aFLDS (3,1) 




"CLASS" 


aFLDS (3, 2) 




"C" 


aFLDS (3,3) 




20 


aFLDS (3,4) 




e 



The first array element contains the 
name of the first field. The second con- 
tains the field type. The third contains the 
length, and the fourth the number of dec- 

298 PC MAGAZINE DECEMBER 20, 1994 



imals, if any. These four elements are re- 
peated for every field in the table. 

Once the array is created, Mr.Keys's 
routine scans through the field informa- 
tion, appending each field to the CRE- 
ATE TABLE command in the appropri- 
ate format. 

I enhanced Mr. Keys's original GEN- 
CRT so that you can optionally pass it the 
name of another table to use instead of 
the currently open table. To use this op- 
tion, issue the command like this: 

DO GENCRT WITH "INV" 

In this instance, INV.DBF must be in the 
current directory or INV must be an ac- 
tive alias. 

You can download GENCRT.FRG 
from PC MagNet. Look for GEN- 
CRT.FRG in the Spredsht/DBMS library 
of the Utilities/Tips Forum. 
— Sal Ricciardi 



■ GRAPHICS 

On the Spot with 
Separations 

^tllfl Vector-graphics users who want to 
generate separations for spot (or PMS) 
colors that also include gradient fills have, 
until now, been unable to do so. A gradi- 
ent, say, from PMS 355 to PMS 485 in- 
cludes many intermediate colors that can- 
not be represented in spot-color 



separations, so graphics programs like 
Corel Corp.'s CorelDRAW automatical- 
ly convert PMS colors to CYMK (or 
process) color equivalents. 

Finally, though, users of CorelDRAW 
5 can produce separations that include 
true gradient fills using spot or PMS col- 
ors. To do so, you must edit the COREL- 
PRN.INI file (found in the COREL5/ 
CONFIG subdirectory). First find the fol- 
lowing statement that controls spot sepa- 
rations: 

PSSpotFountainsAsProcess = 1 

Change the value I to 0, which effectively 
turns this feature off. Now CorelDRAW 
5 will generate everything from simple 
two-color gradients to multi-color custom 
gradients — using PMS inks instead of 
process colors. 

The most common gradients — those 
that fade to either white or black — re- 
quire special attention, however. But you 
can easily create a gradient that changes 
from a PMS color to black — as long as 
you remember to select Pantone Process 
Black from the Colors palette. Ordinary 
black (defined as 0,0.0 in the RGB color 
model or 100 percent K in the CYMK 
color model) won't work. 

Generating a gradient from a PMS 
color to white is even more problematic, 
because the Pantone palette supplied with 
CorelDRAW does not include white. I've 
found, however, that you can create a 1 
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VIDEO & SOUND 



GRAPHICS: 




■ ^^'^ 16986 ^^^^ 

3m^g V^M'^^t 

6421 GROLIER , -.-*-*qc 
New Multimedia Encyclopedia %QQp^ 
on CD-ROM (21 Volumes) **** 

^^^^^Se-Speed CD-ROM Drive..... ^279^^ 

5252 SUPRA ^129^^ 
SupraFAXModem 144LC 

6559 HEWLETT-PACKARD 

Black Ink Cartridge for *29 
DeskJet 520, 540, or 560c 

^S9in,Y.-rM.,.e,.o,Wi,.,..ws.*34''= 



14101 ATI 



Graphics Xpression 64 2MB 



(219 



95 




T c n Si 

InEC ready 
[multimedia 433d! 

I Take full advantage of its CD-ROM 
drive, sound card, speakers, cables, 
and microphone, plus FREE 
home/office niuUimedia software, 
and hulli-in f.txmodcm! 
• 2"'0MB hard drive 
•33-MH/. 486SX 



fjfyl'f'l'i^?^^^^ ^ ^"^LL MMBcxp. to 128MB 
'~ ■- — • Accelerated local bus 

^^^^^ ^ 



video (1MB expand.ible to 2MB) 

10095 TEXAS INSTRUMENTS 

TravelMate 4000M WinSX/25 $94 i-Q 
120MB Hard Drive, Passive Color . ^ I 3«l 

^1149 



15929 ATI Graphics Wonder $129.95 

3203 Creative Labs GaiTieBlasler 41995 

17438 Hauppauge Win TV Cinema 319.95 

17313 Magnavox 14"CM2099 29995 

I73I7 Magnavox 15"CM4015|OigitlCtrl|399.95 

17316 Magnavox 17' CM4017 599.95 

1 7436 Matrox Impression t PCI 2M 399,95 

1 6965 Turtle Beach Monte Carlo Sound Cd 99.95 
1 61 61 Turtle Beach Quad Studio 399.95 

16966 Turtle Beach Tropez 199 95 

17477 Diamond Multimedia KiilOOO ,399,95 









ss 



16331 4Home Simply Money S34.95 

17253 Adobe Acrobat 2 O Windows 129.95 

17040 Austin-Hayne Eirployee Appraiser 8995 

14734 BesliWareMYOB-Windows . 6995 

16313 Borland Paradox V5-Windows 339 95 

10996 Claris ClarisWorks- Windows 65.95 

1 4772 Creative Think Creative Whack Pk . .29 00 

1 7383 Envelope Manager DaHle+ 39 95 

14922 IdeaFisher IdeaFisher-Windows ., . 95.00 

1 6759 Laser Money in the 90's 39.95 

16413 Lotus 1 •2»3 Upgrade-Windows .99,95 

5532 Microsoft Access 2 0 Upgrade-Winll9,95 

7841 Microsoft Word 6,0 Upgrade-Win ..89,95* 

1 1336 Microsoft 0ffice4 2 Upgrade-Win ,239, 95* 

* Pnces are aftet mnutacmrer's lebsw 

1 5088 Peachtree PeachTree Accounting . 1 1 9.95 

7435 Symantec ACTi-Windows 189,95 

15866 WordPerfect InfoCentral-Windows 99 95 



13046 Abracadata Des, Home-Architect $29.95 
3641 Abracadata Design Own Railroad 29 95 
13109 Adobe Illustrator/Photoshop Bundle 62995 

13791 Aldus PageMaker 50 579.95 

9943 Aldus Persuasion 3.0 329 95 

8675 Altsys Foniographer- Windows 25995 

15884 Andover Morphology 101 CD-ROM 19.95 

1 1895 Corel CorelDRAW! 4 0 CD-ROM 269 95 

10873 Deneba Systems Canvas-Win 25900 

16961 Fractal Design Painter 3 O Win 349 95 

6992 North Coast PhotoMorph-Wm 89.95 

17128 Planet Art Leonardo Da Vinci 79 95 

17112 Planet Art Michelangelo 79.95 

16619 RayDream addOepth-Windows 99 95 



17125 Bethesda Elder Scrolls. Arena $49.95 

17094 Bethesda Delta V 49.95 

16419 Jasmine Vid Grid 39.95 

7955 Microsoft Baseball CD 49.95 

16713 Sinus Five Foot Ten Pack 1 3295 

15783 Warner Aegis Guardian of the Fleet .59 95 

17348 WordPerfect Paper Planes 24.95 

16624 Wallobee Jack and the Sphinx 24.95 



2550 ChinonCDS535 CD-ROM Drive. $329.95 
17192 NEC MultiSpin 2Vi int CD Drive 17995 
14323 Western Dig Caviar 340MB IDE Dr 224 95 
1 7345 Western Dig, Caviar 1 .0 GIG IDE Or 639 95 



i95 



SPEEDS TO 1 1 5.200 bps! 

U.S. RiibDiic!,' new Sportster V.3-i FAX: ideal 
choice tor reliable desktop performance. Irue 
ITU-TV.34 plus V.FC pcrtormante tor uncom- 
pressed data throuplipm to 28,80(1 hps, plus 
. 14,400 bps fax. Includes V.42 error control & 
KV.42bis data compression for spccd.s to 1 1 5,200! 




15748 COMPAQ Aero 4/25 Mono-170MB 

17485 COMPAQ Centura 4/40 

Active Matrix, 250MB Hard Drive 



'3139 



15997 IBM ThinkPad 510Cs Color, $1 inn 

200MB Drive, STN Backlit Display . I ii3i3 



WE ALSO CARRY COMPUTERS FROM TOSHIBA AND APPLE! 
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S ESSENTIAL GRAPHIC UTILITIES! 

The new Hijaak Graphics Suite with graphics 
file conversion and screen capture lets you 
Browse, Search, Find, Manage, Create, Draw, 
Edit, Touchup, View, Convert, Trace, Capture, 
Scan, and Print. Plus FREE Art Librar)-- 
^^^^color images and 2600 clip-art images! 

^^INANCIAL BREAKTHROUGH! 

Intuit s Quicken for Windows' innovative 
new teaiurcs ofler you unprecedented ease 
ol use and lin.uuial insight: 
* HomeBase: I ind v'our way around 
Quicken quicker and easier with this 
visu.ii menu. 

• Snapshots: .\n overview of your 

f'inantial picture al a glance. 
• Tax Planner: Plan and estimate you 

taxes ihroiigliout the year. 
• Forecasting: Chart your future cash 

How and bank account. 
* Customized Budgeting; Croup 
categories togeilur into 
Sufwrcatcgories. 

*SIO tit} pirvious Quicken owners via 
Manufacnircr's rctxiic. While uippties last. 





P«inles*»1 



1! rsjBB&iiiJS' te' Oil i!i|3« iHtlsDi'ite mm \k mmi). BHteit mmni mRms- 



-iierial 



NETWORKING 



INPUT/OUTPUT 



UTILITIES 



11109 3cori Ethetlink III Coax Enel Card $119.00 11800 Epson lQ570t dot malnx printer $25995 

16947 Eagle EH1200 12 Port Hub 219 95 6882 LaserToolsPrintCache|pfm(sfwo%|47 95 

12527 Farallon PN885 EWave PCMDA Adpt285 00 5187 Microtek ScanMaker ll-PC color . 579 95 

16097 Intel E Express PRO/10 Comtx) Card 1 19 95 16604 Relisys Avec Color 2400 Design scan 599 95 

3595 Megahz LAN T PCMCIA lOB T Adpt 184 95 13287 UMAX UC630 color scanner 599 95 

■■■■■^■■■■■■■■^^l 6714 Visioneer Papermax page scanner 459 95 
13028 XeroxJextBridge OCR software _^75 95 

8398 BOCA M144EW 14 4 Faxmodem $119 95 
14072 Oelrina Communications Suite 2 1 119 95 

11396 HayesACCURA 144+FAX144 Ext 14995 16217 Berkeley Simpsons Screen Saver $2995 

12081 HilgraeveHyperACCESS/5-Win 84 95 16303 Berkeley X Men Screen Saver .2995 

5994 Intel SatisFAXlion Modem/400 285 95 14413 BookMaker ClickBook 44 95 

12763 Megahert XJ1 144 PCMCIA FXMod 219 95 16440 Central Point XTree Gold-Windows 69 95 

14931 Mictocom DeskPorte FAST ES 189 95 6508 DataViz Conversions Plus-Windows 89.95 

11143 Ocean Isle ReachOut Host/View 129,95 12739 QuarterOeck QEMM 7.5 Upgrade ...34,95 

17385 Pract Penph PCMOA 144w/H-Port21995 3217 QuarterOeck QEMM 7 5 64 95 

2393 SupraFAXModem 28 8 External 249 95 2360 Symantec Desktop-Windows 115.95 

11924 US Robotics Sportster 14.4 Fax Ext 149 95 5136 Symantec Norton Utilities 8.0 11595 

4429 Zoom Telephonies VFPV32bis 99 95 16655 Traveling Software LapLink Wm 139 95 

SCREEN SCENE SUPREMI 

1 lu- .ill new After Dark for 
UJItn Windows 3.0 IirIikIis Bad 
Ddj; tlic prctcKious puppy, a 
fresh batch ot l ish, and new ^ 
l lvini; loasiLTs wiih Karaoke. ^"'"cJ."" 
Star Trek: The Next Generatic 
Screen Saver includo C'aptain Picard. 
I.I. C omniandcr Data, I'hc- Bore, and more! 



TAX TIME: 'ROUi 

Now wiih FREE telephone assistance troin ll&R ^ 
Block. TaxCut HeadSiart Edition for Windows 

lets vou ma\inii/c your lax return wiih less work. 



Microsoft VESF 








Easy-io-usc Navigator labs and Interview guii 
you through even the most conltising proccdi 
F-'ull version at $34.95 req'd. to complete taxi 



1 



The lu'w MicnMoft Natural Keyboard has a uniqu 

angled de.siijii .iiu: nil\ slupiiii; siirtace that put the keys 
where your hands naturally tall. Bulli-iii palm rc-si encourages a relaxed 
wrist pcsiurc and provides a conilortahic resting phicc lor your hands 
when not typing. 



The new Microsoft Home Mouse adds 
comfort, color, and tun to your computing. 
Its innovative shape fits both large and small, 
left or right hands. Included Intellil'nini 
software lets you customize cursor features. 
You can even choose fun animation schemes 
to accompany mou.scdicks! 



Microsoft Encarta ' 

is (he encycic 
generation. Acces: 
brought to life with mu.sic and .sound, 
video clips, historic photo and audio 
illustrations, maps, and much more. 
CJei an eye-opening education! 
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TURN UP THE VOLUMEI 

pnleash the digital audio impact built into 
r CD-ROM games and multimedia 
«! The ACSlOO.l amplified system from 
Itec Lansing includes rwo powered satellite 
! with 3" shielded Mid/Basses and 
foldaway dome tweeters. 



12963 WordPerfect 6.1 for Windows 

(Version) 

10586 Symantec Norton Utilities 8.0 

(Version) , 




< 



$9495 
$4995 



13743 Microsoft Excel 5.0 for Windows $^996 



5228 Claris FileMaker Pro 2.1 for Win 

(Version) 



after S30 rebate 

$QQ95 



(Competitive & Version) Mate bmp 1/31/95) 

art) 

89 

$23995 



11771 Lotus SmartSuite 3.0 for Win. 

(Competitive & Version) {while sup. last} 

after S40 rebate 

17027 Fractal Design Painter 3.0 ^249 



(Companion Upgrade) 
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CACHE MEMORY 



(00 

an 

t4S0 
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600 
?9 00 
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MHMTfw an I wnt 



a«siBj»i - 
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Wit 
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CYRIX DRx' 386 to 486 Upgrade 

Clock Doubter 
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»«00 
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i44X 
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i44 00 
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SIMM MODULES (Add $5.00 for SIPP) 



)Mtoi 9 (3 chip) 
1Mn)i 9(9c»p) 
4Maei 9 
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66000 
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CYRIX FASA^TH PROCESSOR 
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IBM NOTEBOOK & LAPTOP MEMORY 
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Pricci A Availability CALL 
Subject to Change 
Without Notice 



TOLL FREE 



1-800-433-3786 

(US and Canada) 



ESTAB. 
1985 



SORRY, 
NO WILL CALLS 



Mon-Fri, 8:00 a.m. to 5:00 p.m. PST 
Sat. 10:00 a.m. to 12:00 noon 



PRICES MAY FLUCTUATE. CALL FOR LATEST PRiCINGII 



CIRCLE 019 ON READER SERVICE CARD 



PC SOLUTIONS 



HEADS, IT'S 

REAL. 

TAILS, IT'S 



Graphics 



percent tint of a PMS color and use that in 
place of white. 

Those who are still using Corel- 
DRAW. Version 4.0 — or even Corel- 
DRAW. Version 3.0 — will have to resort 
to workarounds. Here's the simplest ap- 
proach: You can substitute any of the 
process colors (first ensuring that they are 
not already used in your drawing) for the 
spot colors. Within the drawing, you'd cre- 
ate gradients using process magenta and 
cyan, for example. After the separations 
are generated, you'd substitute PMS-355 
and PMS-485 inks for the process inks. 
There are some drawbacks to this method. 
For example, you can't use the four-color 
process and spot colors — so six-color cus- 
tom-printing jobs are out of the question. 
And you'll have to tell (and remind! ) your 
printer to make the ink substitution. But 
the technique does work. 

Yet another solution involves using 
duplicate objects. First, assign a gradient 
fill running from a PMS color to a 1 per- 
cent tint of the same PMS color. Create a 
duplicate object, and assign a gradient fill 
to the duplicate running from the second 
PMS color to a 1 percent tint, but reverse 
the direction of the gradient fill. Use 
CorelDRAW's Align function to stack 
the two objects over one another precise- 
ly. When you generate the spot-color sep- 
arations, these two objects will overprint 
each other and the colors will mingle. 

Bruce W. Kletz 
Gaithersbtirg, Maryland 

► PC MAGAZINE: This is a great tip. with 
lots of applicability. For example, printing 
a three-color job (that consists of black 
and two spot colors) is often cheaper than 
printing standard four-color process sep- 
arations. In addition, this is a great tech- 
nique for anyone designing for the pack- 
aging or textile markets, which still rely 
heavily on PMS rather than on process 
colors. 

Let me clarify an important point con- 
cerning Corel Corp.'s CorelDRAW 5. 
You should only have to edit the 
CORELPRN.INI file when you want to 
generate spot-color separations contain- 
ing a gradient fill that includes two or 
more PMS colors. Like previous versions 
of the program, CorelDRAW .S should be 
able to generate spot-color separations 
with gradient fills containing only tints of 



a single PMS color (the case when you 
fade a PMS color to white or to a 1 per- 
cent tint). The current release of Corel- 
DRAW 5. however, contains a bug that 
can only be circumvented by making the 
change Mr. Kletz suggests. Revision B, 
which should be shipping by the time you 
read this article, fixes this and several 
other bugs. For more information, call 
Corel at 800-836-3729. 

I tested these workarounds for use with 
earlier versions of CorelDRAW, and they 
do indeed work. I did discover one small 
glitch with the instructions. By default, 
CorelDRAW creates a knockout (or 
drops the color) for any underlying ob- 
jects, so that printing inks don't interfere 
with one another on press. In this case, you 
want exactly the opposite effect: You want 
the colors to overprint in order to create a 
transition from one PMS ink to the other. 
To surprint one object on another, select 
the topmost object and click the right 
mouse button. When the Object menu ap- 
pears, click the Overprint Fill option. 

The only drawback that I can identify 
concerns screen previews. It doesn't mat- 
ter whether you're temporarily substitut- 
ing process colors for PMS colors or 
whether you are stacking two opaque ob- 
jects over one another; the screen pre- 
views will not match the final printed 
pages. In both cases, you never actually 
see the true gradient until you generate 
separations and go to press. 

Note that cyan, yellow, magenta, and 
black process inks are specially formulat- 
ed to adhere to the paper — and to each 
other — as they overprint. In addition, 
they are all based on transparent dyes, 
which allow for smooth optical color mix- 
tures. In other words, process inks are 
well suited for printing gradient fills. 

In contrast, PMS or spot-color inks can 
vary dramatically in composition and vis- 
cosity (the technical term for an ink s 
stickiness; this determines how well an ink 
will overprint other colors). In addition, a 
PMS color can be pigment-based, which 
means that instead of transparent dyes the 
ink contains opaque particles of color. For 
these reasons, printing two PMS colors 
over each other can give you unexpected 
results — like mottling, banding, or poor 
ink adhesion. Before you choose two PMS 
colors for this effect, ask your printer for 
advice on ink chemistry. — Liiisa Simone 
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It's your 
choice. 
A little 
more 
than 50 
percent of 
all business 
software in 
use today is 

nir:tl(*fl If von 



I "J — 

buy it. you could 
end up with virus- 
ridden, phony software that has no 
documentation or product support. 

Selling or copying pirated software without 
authorization is against the law. with severe 
criminal and civil penalties including 
imprisonment of up to five years, fines of up 
to S250.000, or both. If you suspect the sale 
or use of pirated software, call the BSA Anti- 
Piracy hotline: 



E (800) 688-B8A1 (2721) 




O IW Business Software Alliance. All nghls rcserscd. 
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Epsm 



LX300 $169 

FX870/1170 $259/$349 

LQ570* $235 

LQ870 $429 

LQ1070* $355 

LQ1170 $599 

LQ2550 $879 

DFX5000* $1319 

DFX8000 $2219 

Action 3250 $159 

Action Laser 1400 $659 

Action Laser 1 500 S535 

Action Laser 1 5O0-2MG . . $589 

Action Laser 1600 $769 

Stylus 400 $189 

Stylus 800* $209 

Stylus 1000 $429 

Stylus Color $495 




ACTION LASER 1500-$535 

• PC Computing-"Best PCL5" 

• 27 fonts 

• PCL5 compatible 
•6 PPM 

ACTION LASER 1100-$435 

• 300 DPI • 4 PPM 

• PCL5 emulation • 22 fonts 



Highest print resolution available 
In an Ink jet printer. 
720 dpi print resolution 

• Produces the finest color images 
that are difficult to distinguish from 
a photographic image. 

■ EPSON'S speoal 720 dpi coated 
paper eliminates ink from 
spreading when it hits the page. 

360 dpi print resolution 

• Produces excellent photographic 
images and the finest color images 
(non-photographic images, such as 
standard business graphics). 

• Produces the finest nnonochrome 
text pnnting 

• Plain paper or bond paper can be 
used when pnnting at this 
resolution. 



EPSOH 



Stylus.COLOR 

The most advanced color \nk Jet 
printer not only in Its price class, 

but In the Industry! 




CHIPS 

Special Orders-p<Ms« call! 

1MB/4MB Simms $45/$145 

16 MG Simms $599 

Compaq Memory CALL 

Epson Action 2 MG $139 

Cynx SRx2-20/40 $199 

Cyrix DRx2-20/40 $199 

Cyrix DRx2-25/50 $199 

Cyrix DRx2-33/66 $229 

HP4MG upgrade $159 

OKI Laser 2MB $125 




OVERDRIVE 

SX2-Double 20-25 MHZ $115 

DX2-50 Double 20-25 MHZ . $159 
0X2-66 Double 33 MHZ . . . $215 
NEW: DX4 upgrade-75 MHZ. $409 
NEW: DX4 upgrade-100 MHZ. $495 



JX-9400/H $389/$529 

JX-9460/9660PS $649/$1219 

PC-8700 Call 

PC-8650II $2749 

PC-8660 DX2-50 Active S3299 

/Arlington 
Oomputer 
Product/, inc. 



HEWLETT 
PACKARD 

Laserjet IV/IV+ $1279 / $1399 

Laserjet IVP w/toner $959 

Laserjet IVMP w/toner $1369 

Laserjet IVL w/toner $649 

Laserjet IV V/MV $1989/$2889 

Laserjet IVM+ $1949 

Laserjet IV SI w/toner $2989 

Laserjet IV SI MX $4249 

HP HID $1899 

Paintjet XL300 $2199 

HP IV toner $99 

Jet Direct 2550 $319 

Jet Direct 2552 $349 

IMG upgrade $69 

2MG upgrade $99 

4MG upgrade $159 

8MG upgrade $319 

Deskjet 256K $69 

Deskjet 320 $299 

Deskjet 550C $429 

Deskjet 540/560C $285/$479 

Deskjet 1200C $1339 

Deskjet 1200C/PS $1979 

2P Scanner $379 

lie Scanner $939 

Pacific Page/XL $259/$699 

Pacific Data 25 in 1 Font $239 

4^ Texas Instruments 

486/DX2/50-200 MG $2095 

486/DX4/75 $3449 

486 /50L Active $3159 

MicroMark Color $369 

MicroWriter Basic $465 

MicroWriter PS23 $615 

MicroLaser Pro E $1349 

Pro 600 PS23 $1169 

Pro 600 PS65 $1499 



FOR ORDERS & OUOTES 

800-548-5105 



NETWORKING 

Netware 3.12 5-user $569 

Netware 3.12 10-user $1279 

Netware 3.12 25-user $1839 

Netware 3.12 50-user $2349 

Netware 3.12 100-user $3399 

Netware 4.02 10-user $1699 

Netware 4.02 25-user $2399 

Lantastic Starter 6.0 $229 

Lantastic 6.0 5-user $319 

Lantastic 6.0 10-user $569 

Node Runner 2000C $159 

Node 2000C 6-pack $929 

Node Runner SI 2000 $75 

Node Runner SI 5-pack $349 

T Runner 12-port T/P $479 

NE2000/5-pack $69/$299 

SMC Hub 8-ponT/P $279 

SMC TP 12 node Cone $509 

SMC+ 16 6-pack $525 

SMC Etfiercard + Elite $105 

3 Com Link Builder $629 

3 Com Etfierlink III $109 

Ettierlink III 5-pack $429 

Etherlink III 20-pack $1599 

Intel Ether 16 or Pro $89 

Intel Ether 16 5-pack $429 

Intel Ether 16 20-pack $1579 

Intel Ether Flash 5-pack $479 

Intel Ether Flash 20-pack. ...$1779 
Intel Eth. Cmbo/5-pak ..$115/$509 

Intel Ether Pro 5-pack $429 

Intel Ether Pro TP 20-pack .$1299 

Intel Netport EL $359 

Intel Netport XL $409 

Intel Token 16/S $319 

Intel Pro Share $69 

Thom. Conrad 5143 Coax ....$109 

TC 5143-10 BT $85 

TC 5143-10 BT 6-pack $459 

TCNS 100Mbps $435 

Xircom Pocket Ethernet $249 

Xircom PCMCIA Ethernet $199 

Xircom Pocket Token $439 

TOSHIBA 

T1910/CS $1449/$1989 

T 1 960CS/CT $2339/$2989 

T2400CS/CT $2869/$3595 

T4800CT $5469 

T4700CS/CT $3089/$4485 

T3600CT $4079 



SOFTWARE 

Aldus PageMaker 5.0 $499 

Corel Draw 5.0-CD $449 

Corel Draw 5.0 upgrade $1 79 

D Base IV $379 

Harvard Graphics 3.0 $359 

Lotus 123 2.4/3.4 $279/$325 

Lotus 123 4.0 $279 

Lotus Smart Suite $379 

Microsoft Office $439 

Microsoft Office Pro $509 

Microsoft Word $289 

Microsoft Windows 3.1 $79 

Microsoft DOS 6.2 upgrade. ...$59 

Win Fax Pro $69 

Word Perfect 6.0A $249 

Word Perfect Windows $269 

Word Perfect 6.0 upgrade $99 



400e. . . $419* 
410e PS. . $889 
410e .... $645 
OL810 . . $899 
OL830 . $1079 
ML320 . . $295 
ML321 . . $415 
Docit 3000/4000 . 



ML380 . . $205 
ML520 . . $365 
ML521 . . $489 
ML590 . . $409 



ML591 
ML395 



$559 
$949 



ML3410 $1199 
. . $1769/$2099 



Office Automahon^^*^ 

2023 $179 4400 $389* 

2130 $199 4410 $449 

2135 $189* 4430 $639 

2624 $389 4440 $979 

3624 $369 5400 $779 

3123 $249 SP100 $779 

4410/44501 2 MG $129 

SCANNERS/DIGITIZERS 

Canon 4015 Scanner $829 

Epson Scanning 600 $579* 

Epson Scanning 800C $789 

Epson 1200 Prof $1179 

Logitech ScanMan 256 $129 

Color ScanMan $249 

ScanMan w/OmniPage $139 

Summasketch 12 x 12 $269 

Summasketch 12 x 18 $499 



Canon 



BJC-600E-$469.00 

Great color all around. 
Whether you're printing 
text or graphics, the BJC- 
600 will give you sharp 
and vivid color output. 




BJ-10SX/100 $239/$199 

BJC-800 $1479 

BJC-4000 $395 

BJ-200e $225 

BJ-230-Wide Carriage $389 

LBP-430 $579 

CANON NOTEJETS 
Noteiet 486 200 MG . . . $1499 
Noteiet 486 340 MG ... $1779 
Notejet 200 MG - Color. $2129 
Notejet II 50 MHZ-260 MG. $2539 
Notejet II 50 MHZ-340 MG $2849 



Innova 150C DX266-340MG $2229 

innova 150CT OX266-340MG-active $3339 

Desktop 486 DX2-66, 420 MG, muttlmedia...$1549 
Desktop Pentium: 8 MG, 420 MG, monitor ..$1949 




Q) Hayes 




Accura 14.4/Fax-lnt/Ext S99/S1 15 

Accura 28.8 $249 

Optima 96 $309 

Optima 14.4+ Fax $349 

Optima Pocket 14.4 $289 

Optima 28.8 Int/Ext $349/$399 

PCMCIA 14.4+ Fax $199 



Practical Per. 14.4 lot S89 

Practical Per. 14.4 Ext $109 

28.8 Int/Ext S189/$119 

Pro Class 14.4 Int/Ext S119/S129 

PCMCIA 14.4 $189 

Pocket 14.4/28.8 $265/$369 



inlel. 



14.4 w/Fax Int/Ext $79/$99 

SATISFAXTION 

200 2400 V.42/9800 Fax $199 

400 14.4/14.4 Fax $259 

400 Ext 14.4/9600 Fax $289 

QKHointictf 

14.4 Sportster External w/Fax 

• V.42/MNP • 5-year warranty 




Sportster 14.4 Int/Ext S89/S109 

Sportster 14.4 Fax Int/Ext... $99/$115 

Sportster 28.8 Int/Ext $195/$215 

Tertx) 14.4 Dual Std $499 

Courier V.34 Int $389 

WorWport PCMCIA 14.4 $195 

Worldport Pocket 14.4 $195 

GVC 

14.4 W/FAX Int/Ext $69/$85 

28.8 Int/Ext $149/S169 



MONITORS 




LX1450LG $229 

DX15F $329 

DX17F $619 

MX15F $439 

MX17/17FG $749/$789 

MXP17F $879 

MX21F $1639 



2V/3V $329/$459 

3FGE/4FGE $549/$589 

5 FGP/5FGE $1079/$969 

6 FGP $1949 

XE 15/17 Multisync $529'$969 

XP 15/17 Multisync. ...$639/$1l99 
XE21/XP21 S1929/S2359 

VIEWSONIC 

4EJ6E $279/$289 

15GA/S15EX $389/$399 

15/17G $419/$759 

17-2 $839 

20/21 $1499/$1679 

CTX 

6468A/1451 $229/$249 

1562/1765 GM $319/$639 

NANAO 

F550IW $979 

T560I/F560IW $1459/$1229 

F760IW $1969 

T2-17ESP $1269 

T2-20 ESP $1929 

SONY 

CPD-1730 17" $939 

GDM 17SE-1 $959 

GDM 20SE-1 $1889 



DRIVES & TAPES 

Back Pack 250 $279 

Connor 250 Tape $139 

Dual Floppy $89 

3'/4" 1.44 $39 

AMERICAN 

280/400/450 $99/$1 59/$189 

600/900 $259/359 

1250 $485 

Smart 400/666 $279/$329 

Smart 900/1250 $469/$589 

SEAGATE HARD DRIVES 

213 MG 3243A $179 

341 MG 3391 A $209 

452 MG 3491 A $229 

528 MG 3655A $309 

1.0 GB SCSI-2 $699 



Trakker 250 external $269 

Jumbo 250/350 $145/$169 

Trakker 350 External $319 

PowerTape 1.1GB internal. . $629 
250 Meg tapes formatted. ... $17 

CD ROM 

Chinon 535 Int/Ext $249/$349 

Soundblaster 16 SCSI-2 $165 

Plextor Quad Speed Int $415 



MultiSpin 2V Deluxe: sound card, 

speakers, five CD titles $275 

NEC DS 2VI $165 

NEC 3Xp $379 

NEC 4Xi...$365 
NEC 4Xe 
...$459 
NEC 4X Pro 
...$669 

VIDEO BOARDS 

ATI Mach 32 $145 

ATI Graph Prof 2 MG $249 

ATI Prof Turbo 2 MG $299 

ATI Prof Turbo 4 MG $499 

Diamond Stealth Pro $219 

Diamond Viper 2 MG $319 

Diamond Stealth 64 $319 




ARLINGTON COMPUTER 
PRODUCTS...GREAT 
SERVICE SINCE 1984! 

■ PC Magazine "...Arlington offers 
worry-free mail order purchasing!" 

■ PC Computing -1994 "A 10-year track 
record of consistent service!" 

■ PC Computing "...Courteous service 
and terrific technical support!" 

■ PC Computing Mail Order Review of 
Periplieral Speciaiists (8/93). We received 
tlie only 5 star rating for price! 



Prices and availability subject to 
change without notice. Qualified 
purchase orders accepted. 

HOURS (CENTRAL TIME) 
7:30aiii-8:30pin / Monday thru Friday 
9:00am -5:00pm / Saturday 

851 Commerce Court 
Buffalo Grove, IL 60089 



WS4 



CUSTOIMER SERVICE 
AND IN ILLINOIS 

708-541-6333 

SHIPPING 

708-541-6595 

TECHNICAL ASSISTANCE 
708-541-6583 

FAX 

708-541-6881 

No surcharge 
for charge 
cards! 



FOR ORDERS & OUOTES 

800-548-5105 

CIRCLE 336 ON READER SERVICE CARD 



COMPUTER DISCOUNT WAREHOUSE 

WHY PAY RETAIL? CDVIP Sells For Less ! 



^ Texas 
Instruments 



TM4000M 
Notebooks 

Next generation 
technology 
with traditional 
Tl quality 

♦ lntelSX2 " or lntelDX2 " 50MHz or 
lntelDX4 ■ 75MHz CPU ♦ Battery-saving 3.3 
volt SL-enhanced technology ♦ 4MB RAM 
std.. 20MB max. ♦ Type III PCMCIA 
expansion slot ♦ Higti capacity IDE hard 
drives ♦ Internal 16-bit SoundBlaster" 
compatible sound card ♦ Integrated 
Adaptec Fast SCSI-2 adapter ♦ Keyboard- 
integrated pointing device ♦ 9.5" dual scan color (DS) or 8.4" active matrix color 
(AM) displays ♦ Optional CO-ROM docKing system 

lnt0lSX2"' SOUHz 

200MB. DS $2745.29 CDW I4i4'. 

340MB, AM S3139.85 CUW44U.- 

lntelDX2"' SOMHz lntelDX4 75MHz 

340MB, DS S3055.n COW 4r.-:.j 340MB, AM $4958.42 C JW :'.)■< t/ 

455MB, AM $3642.90 CDW 47rf.j 45SMB. DS $4477.96 CDrt-i'-. ijW 

CD-ROM docking ■ystam $789.M rnw .jrvu.i 





Texas 
Instruments 

microLaser"' Pro E 

An outstanding value 

In high-performance printing 

♦ 12 ppm pnni speed 

♦ 600dpi 

♦ 3MB RAM std.. 
19MB max. 

♦ High-perlormance 
20MH2 RISC CPU 

♦ Adobe PostScilpr 
Level 2, 23 fonts 

♦ HP enhanced PCL 5 

♦ Adobe IntelliSelect 
auto language switching 

♦ PanMi a AppieTaik MerfaoM 

♦ OpMoral networl( adaptei* 

♦ tOaaOihMllMer-eize paper my* 




cows 
cow: 

iVMM COW 44427 




OKIDATA 




Okidata 
OL410e/PS 

PostScript* LED page printer 

A pHntmr m* ermativ m* you ar» 

♦ Complete Macintosh® compatibility out-of- 
the-t)ox ♦ Auto-switching between Mac and 
PC Interfaces/emulations ♦ 4 PPM print 
speed ♦ 600 dpi class output (300 x 1200 
dpi) ♦ Adobe Memory Booster^" for 5MB 
effective memory ♦ PostScript, 35 fonts; HP 
enhanced PCL 5, 12 fonts ♦ 5 year 
printhead wan^nty, 1 year parts & labor 



Okidata OL400e 

Penonal LED page printer 

♦ 4 PPM print speed ♦ 300 DPI 
resolution ♦ 512KB RAM with 2X 
effective memory compression ♦ 32-bit 
RISC CPU ♦ HP PCL4.5 emulation, 44 
bitmap fonts ♦ Parallel and serial 
interfaces: auto-switching ♦ 100 sheet 
universal paper tray ♦ Energy Star 
certified ♦ 5 year warranty on printhead, 
1 year on all other parts 



OL400e 



$422.70* 



CDW 30068 



- AHef S75 iiwwfKlurar ivbata landt 12/31 94) 



: $919.15 



CDW 44440 



Oicidata OL410e •Jfjlu ifJiflP«% 

LED pagm prtntar «««« O 

♦ 4PPM print speed ♦ 600 dpi class output (300 X 1200 dpi) ♦ 
2MB w/enhanced memory. 5MB max ♦ HP PCL5 emulation, 12 
scaleable fonts ♦ High-perlormance RISC CPU ♦ Energy Star 
certified ♦ Serial & parsUlal interfaces w/auto switching ♦ 100 sheet 
paper tray 

ObtlOa $647.84 CDW 34379 



MOST ORDERS 
SHIP THE 
SAME DAY 



CDW Sells for Less and Services You Better! 

(800) 998-4CDW 



GET DOWN TO 
BUSINESS WITH 
COW'S LOW PRICES 



inoiM 



COMPUTER DISCOUNT WAREHOUSE 

WHY PAY RETAIL? CDVP Sells For Less ! 




IBM PRINTERS by Lexmark 




■.•xinark Optra R 

Affordable, Mgh 
perfonnmncB 
detktop printer 

▲ 600 dp<. 12 ppcn ▲ 2MB RAM aid. 
64MB max. ▲ Upgradable to 
1200 dpi output (requires 2MB 
upgrade) ▲ Enhartced PCL 5. 46 
fonts A Adobe PostScript* Level 2. 39 fonts 

▲ Paper harxftng: 200 sheets 
A Duplexing arxj second paper drawer optional A Interfaces: 
Bidirectional parallel, serial, 2) network adapter slots 

A 1 year Lex Express wananty 

^ONL\n^. $1429*97 CDW 46769 

Optra Rx ^ V^JW^ H 
Maximum-performance 
desktop printer 



I I. 



♦ 1200 dpi. 16 ppm ♦ 4MB RAM 
std., 64MB max. ♦ Enhanced PCL 
5, Adobe PostScript* Level 2 

♦ Paper handling: 200 sheets 

♦ Interfaces: Bidirectional parallel, 
serial, 2) network adapter slots 

♦ 1 year LexExpress warranty 

$1988.33 CDW 46770 

Lemark 4039 1 0 plus ^ V^Y^R^^Zib 
Entry-level desktop or ■ w , 

workgroup printer 

♦ 600 dpi. 10 ppm ♦2MB RAM std. 10MB max. 

♦ Enhanced PCL 5, 46 fonts ♦ Adobe PostScnpT 
Level 2. 39 fonts e Paper handUng: 200 sheets 

♦ Duplexing and second drawer optiona 

♦ Interfaces: t>idirecticnal parallel, senal. network 
adapter slot ♦ 1 year LexExpress warranty 




„$1218.36 



CDW 47577 



^ONLYliw 

ExecUet lie 

Color Inkjet printor 

• 600 X 300 dpi wtth 

enhancenrient • Fast 300 cps 
print speed (t>lack) • 4 minutes 
per page (cok>r) • Iricludes 
CdorFine Windows" drivers for 
vivid output • Automatic sheet 
feeder. 150 sheets of paper or IS envelopes • 2 year L^Express 
Warranty: next tHJsiness day exchange via overnight delivery 

-^ONl.Y!<- 




$327.60 



cow 44823 



Lexmark Optra L 

Heavy-duty, high 
perforntance LAN 
printer 

♦ 1200 dpi. 12 ppm ♦ 4MB RAM 
std.. 64MB max. ♦ Enhanced PCL 
5. 46 fonts ♦ Adobe PostScripT | 
Level 2, 39 fonts ♦ MarkViskxi 
software for advanced network print 
management ♦ Paper handling: 500 sheets 

* Duplexing and second paper drawer optional ♦ 50,000 page per 
month duty cycle ♦ Interlaces: Bidirectional parallel, serial, 2) 




networit adapter sk>ts ♦ 1 year LexExpress warranty 

,ONLY 



CDW 46771 



$1878.11 





Optra Lx 

Heavy-duty, maximum 
performance LAM printer 

A 1200 dpi, 16 ppm A 4MB RAM std.. 64MB max. A Enhanced 
PCL 5. 46 fonts A Adobe PostScript* Level 2, 39 fonts A 
MatltVision software for advanced natwodf print management A 
Paper harKfling: 500 sheets A Duplexing and second paper drawer 
optional A 75,000 page per month duty cycle A Interfaces: 
Bidirectional parallel, sefial, 2) networt( adapter stots A 1 year 
LexExpress wananly 

4^0NL,Y1^ $2428.47 cow 46773 

Laxmarfc ¥nnWriter 
Family 

aWCTOMft At NfOftr kMMf 

WkiWrHmr 100 
Attordmbl0 entry 
InkJet pHnt»r 

♦ 300 dpi ♦ 3 ppm 

IMnlVlrftor MO 
Entry l»vl tmwr prinimr 

♦ 300 dpi, 4 ppm ♦ 512KB RAM std., 
4.5MB max. 

Wkt¥hUer4O0 

AttordmbI* 600 dpi LED prngm pHntmr 

♦ Toie 600 dpi, 5 ppm ♦ 2MB RAM std.. 
6MB max. 

WtnWMtur OOO 
A high piftMiiiaiK e 600 dpi Imamr printer 

♦ True 600 dpi ♦ 10 ppm (300 dpi), 8 ppm (600 dpi) 

♦ 2MB RAM std.. 8MB max. 

WInWrltarlOO $287.67 COW 45900 

winwntM^zoo $457.57 cow4S0i3 

WlnWr1ter400 $758.47 CDW4S91S 

WlnWrttM^eOO $999.00 cow 38332 




WinWriter 600 



4^ 



l>c«lci 



If You Find a Better 
Price, Call CDW* 
Before You Buy! 



CDW Sells for Less and Sei^ices You Betterl 

(800) 998-4CDW 



PCM1I00 



eiM4 CMT CorvuHi CMMI. Me 



CALL FOR 
FREE 
CDW® CATALOG 



CIRCLE 159 ON READER SERVICE CARD 



COMPUTER DISCOUNT WAREHOUSE 



1 




^Megahertz 




Megahertz 
28,800bps PCMCIA 
Fax Modem with 
XJACK"- 

• Data: V.34 (28,8K bps) and V.32bis (14.4K bps) 

• Fax: 14.400 bps send/receive • Flash ROM fieJd 
upgradeable • Includes data/fax software tor 
Windows " • Five-year wan-anty and unlimited free 
technical support from Megahertz 

28.8K with XJACK $449.88 CDW 46849 

14.4K with XJACK $229.00 CDW 37757 



WHY PAY 
RETAIL? 

CDWSeUs 

For less 




Canon Innova 
Book IOC 

Color subnotebook 
computer 

♦ SL-enhanced Intel 486S)C33 
CPU ♦ 4MB RAM std . 20MB max 

♦ 170MB or 260MB hard dnve 

♦ Passive-mainx color display ♦ PCMCIA slot: 
1) Type II ♦ Weight: 4.0 lbs, 

170MB $1399.00 CDW 

260MB $1499.00 CDW 

Hurryf Supplies are limited! 



41369 
41370 



HARDWARE, SOFTWARE & PERIPHERALS AT DiSCOWT PRICES 



■ I II I I I II I I I I |i h M 
M NO V E L L 

Nalwax V4.02 

suwco m.sj 

IOUMtCO „ _. 17(5 «0 

25UwfCD 2SM41 

SOUWCO 345»76 

10OU>»CO - 47«4,ei 



VS.12 



5U«f aSV-.- 
IOUMf 3.5*-. 
25 Usw 3 5' . 
SO Uaar 3 5'.. 
IOOUmOS* 



26M00 
3SMU 

Call tot Pnong on Noval NalWan upgrades' 



PCmONAL NCTWAm VIA 



nil»KS-<^INK\l) 



TC5143 Ethamelcoaji 

TCS143 Ethemel ooai apk 

TC5143 EmemallllBT 

TCSl43Einenial lOBTepk 
TC6242 ARCNET e-tM Coal 
TCU45 AHCNET coai 



.11*47 
K7» 

Mas 



..i7*.n 

TC5d55 Emanw ifon Hub 50BT " ~ m.'47 

TC4045 Tokan Rnj IW 303.U 

' ' 1 ,1" ' rt Dl-fAlK' 



i^ARnSOFT 



^kx)»Bunner2000A SI 5.5* 

Nodanonnar 2O0OT 169 05 

Nodaflunnar 2OO0C „™„ „ taa.os 

NodtRunnerSI 2000A 87 13 

NodaRurwer/SI 2000T _™„..„..™ 73.62 



Nod«Rui>ner/SI 2000C 

LANIaslK: V6 0 

LANtastic V6 0 5 user 

LAN1aitcVtOStanarK> 

Canral station II 

SimiilyLANiaailcaiiitMMI 

T-Runnar8pa«1 lOBn.^...^....^.,^ 

T-Runtiat ifpoti lOBT „ 517.35 



.73.62 
..7».50 
...323.90 
...2»13 
..3m 13 



...1t3.79 
...167J5 



SMC' 



UIK«16 Eoiamat c»ax 96.10 

Ullfa16coa«e(* SO».«e 

Ultrlie Ethanw lOBT „ 96.10 

Umit tOBT gpK 45953 

UHraie 10BT 24pli ™ 1573,71 

umis Etnamat contto lot 99 

Umi6 oombD V 56«, 1 5 

UMiseanito24pk 1977.30 

EawfCaitf* Em coax 1 19 64 

EHwCarO. El<ta coax tpk a2«.73 



Elha<Catd. E',iie 10BT ,. 

EtwCaitj. Eiile 10BT6^ 

EtIiafCaid. Ewa con*o ......... 

3606 Ethamat 8 pen nub 10BT 

3Sl2E>iamat 12.2 ixhI tub tOBT.. 

PCWXIWS ABCNET coa> 

PC«SOWS ABCNET TP 

ARCNET 8 port active twB coax........ 

TokanCard Elite 1&'4 



,.119,12 
61861 
...139 57 
...J98 85 
...548 55 
.„1 19.93 
....119.88 
...529.41 

...54a.tt 



3Com° 



3C503 Emerunk II coai 159.44 

X50»Emanink lllcoax - 115.50 

3C509 Ememiik III coax Si* _ 489 03 

3C509Emef1in*( IIMOBT 115.50 

3C509Elh©fI(nt» III lOBT Spit „.442.36 

3C509 Etnerhnk III comtjo „.1M.23 

3CS09 Elfiertink III combo 5(* - 532 64 

3C579 Ettierhntt EISA coax 229 91 

3C579Elfier1ink EISA lOeT 529 91 

3C1627 12 port UfikbulWaf lOBT 609 94 

OTHER TOP-OUAUTY NAME BRANDS 

Eagle NE2000* coax 76.63 

Eagle NE2000» 1O6T _ 69.45 

Eagle NE3200 coax «/TPA 429.61 

Naaonai Sami NE2000< coax .76.16 

Naaonal Sami NE2C00< tOBT .87.48 

H ? r<u Oixi 1 IVfi.i! t ,A< Ajff Lootung Fof. ( 
i::OW Carnat me Beat rMtworUng SataclKv 
rn Ihe Indust/yt 



NETWORKING PRODUCTS 



PE310eC poclwl EtIiamal coax 309,89 

PE310B2 podiel Etiwniel coax 267,80 

PE310BT pocnal Eltiemel lOBT 268.31 

Pocket Toien Ring III 455.89 

PPX03 Paraltel port multiplexor 77,80 

IBM TOKEN Ran 

IBM Token Ring 16/4 ISA 319,82 

IBM Token Rmg 1014 MCA 489.58 

IBM Token Ring MAU 429 JO 

inlel 

EtherExptessPRCXlOFISti 10BT 115.07 

EtlwEiixaaa PRO/1 0 Fish 1 0CT Spk 482.73 

EMcExptaaa PRCVl 0 Flsti cortOo tl5.07 

EtrwExpraaaPRiS'io Fisn coinbo Spk sos.9a 

ElhatEipiaa* l» coax 99.33 

EmatCxpnaa 16 coax Spk 454.13 

ElharExpraas 16 lOeT 96.13 

EmatExpiass 16 lOBTSgll 464.13 

EViafExpfasa 16 10eT20ik. 1698.38 

EinetEiptess MCA lOBT 188^2 

EthefExpress 16 combo 116.77 

EmerEKpiess 16 combo 5flk .......549.72 

EthefExpfess Flash lOBT ...IIIM 

EinaiExpiess Flash lOST Spk 515.62 

EthacExpraaa Flaan combo 129.78 

EmacEiviaaa Flasn oofnBo Spk, tit.73 

TokenExptaas 1«/4 34».t4 

NalponExpiaas II COAX 3*7.07 

NalponExptaas II lOBT 

Mulliprolbcol pnnt satver 10eT HP MIO 247,75 

MulnprotoeotennlBafvarloaTpocM 267 30 

Multipraiocol 2 pilnlaf aaivaf ocmbo 309 at 

MuWpisl0GOI4p>Maraanwa>rtio 499 82 

SNAP slartaf kn-2 oomputafs, 1 prtntar 1 19,10 

SNAP adOHin transtntlef 48.80 

Fax Autnonly Soto netwotk lax aervar.. 



tHja:IJ'|.17niJljl.lJ:i'i.l:ll'jri 



Jumbo 250MB internal 

Trakke* 120UB parali«i pon 

Trahk«r 250MB parallel pon 

Powenape 2 4GB SCSI imamal .-. 
Powertape 2 4GB SCSt eidemal 
PowefDAT 4GB SCSI intamal 



Tape 2S0Me mlamal 
BatTKiulli 190MB mtemal SCSI 
BefnouUi 1S0MB mlamaJ lOE 
BetnouM tSOMB PC Powarad 



159*4 

199 89 

299 44 

. 937 58 
.1077 99 
. .1127.79 



...I64.85 
413.03 
38971 
449J8 



BanxMil 2aOMB Irnldar ... 

BamouaaoMBTniiipoilMa 

ISOMB cailrldga 

230MB cartndge 

MICROSOLUTKMS 



82.80 
N8t 



Backpack 3,5* 1 44MB floppy parallel 1 53,40 

Backpac* 5,25* 1 2MS floppy parallel 165,38 

Backpack 340MB HO paialW 439 75 

Backpack 2X CO-ROM parallel 344,44 

Backpack 29aMB tape backup paraW 299,90 

SyD#S 

Pro Note 42MB parallel 5W.77 

Puma BfllilB parallel 442.44 

88MB «ne-M adapter exwitiL- 538.81 

lOSMBparsJIai 3tt.(7 

Manin 105MB IDE mlamal „ 304.81 



TAPE, REMOVABLE & FLOPPY DRIVES! 



■ 



Mountola 



TD-250 250MB IDE mtamal 189,32 

FS8500 305MB IDE mtamal 449,50 

Sidecar II 305Me parallel 113.53 

1200^ 4QB SCSI external 



Wyse :» ambef/gwf\''white 399.M 

Wyse 55 amberygteeniNwhrt* ..223.21 

Wyse 55 amber 'greer^ wM* i ™„ ?** 

Wyse 60 amDef greeawhrtt. Jtn.90 

WyM 150aml)«f'greea'wrtiil« MSM 

Wyse 160 amber/green/wtiNi - 329.U 

Wyse 325 color 427.40 



MULTIMEDIA, SOUND. CD 



Dlacovsry 16 CD 2X kil internal 248.95 

Edutainment CD 2X kit eternal 448.95 

Game Blaster CD 2X kilintemal 379.110 

MurtimechB Onice CO 3X kit ntomal MtM 

Omni CD 3X kit inie*nai 

SoundBiaaler 16 ASP MCD _ 178.96 

SourxlBiasier 1 6 ASP SCSt-2 19e.»5 

SoundBiasler 16 AWE32 „ 298.95 

Soun(JBi«8ler 16 MCD „....1*«.95 

Souneffltasier 16 SCSI-2 _ 178.95 

SoundBlaster 16 value ec*bon...„ .99.89 

SoundBtasier Pro value adtUon.. 74.96 

SourwfilBSter value edrtnn „ SS.96 



Chmon COS535 CD-ROM kit inlemal 249.73 

Chtrwn 00X535 CO-ROM kil exlemal 349,64 

Diamond Quad CO ktt internal w/sound 514.51 

Enaonlq Somtooape wavetable 186.88 

LogRsch SoundMan Wave 119.49 

ModUi Magic CD 2X kn mt 149.88 

Media Magic CD 2X kil mt w/DSPte sound . . 309.66 

Mrtsum CD 2X kit miemal 135.76 

MHaum CO 2X kil mlamal m/tount 194 97 

NEC2Vf , 179,42 

NEC 2V Oetuxe .298,98 

NEC 3Xp Phis 398.62 

NEC 3Xp Plus KM „ _™._.„„.«ii.39 

NEC 4Xi — J89J3 

NEC 4X1 KM .mM 

NEC 4Xa .899.34 

NEC 4Xa Kn 669,80 

NEC 4X Pro — ^ 697 80 



OichidC0 2XUiMemiliMoiind. 

OreMdSoundWav«32SC8l.- 

Plonaar DRM604X Quadraapin 6 diae .. 



349 85 

194 82 

1019-00 

604.07 

436 48 

Sigma Daalgna R aaKH^ c Ula... .289.93 

Sony COU-33A 2X inlemal » 129.87 

Sony C0U-56S 2X tntamtf SCSI 219 84 

Sun Moon Siar CD 2X u mamai 146.79 

Sun Moon Star CO 2XklllnlMTwl«iVtound 214.93 

Tmc Si^erOuad 4X Mamal 359.81 

ToshCw 3401 SCSI CD-ROM eKtemal 399.78 

Tosr>iba 3401 SCSI CD-HOM iniemal 289.94 

Toshiba 3401 SCSI CO-ROU kit external 529,60 

Turtle Beach Monterey souno card 349 77 



PLOTTERS. DIGITIZERS & SCANNERS 



MURTR- 

XGT 12X12 saclal and AOe 213.96 

XGT accasaorM CALU 

08 III 12X12 4 bmion 246,90 

DB III 12X12 18 button 24* 90 

OB III 12X18 pressure pen „ 599*5 

Slate 12X12 IS button 54*.9* 



PLOTTERS. OlOITIZERS A SCANNERS 



Canon 

1X401 5 color scarwier 899.00 

Sumnmsfcatcti III 12X 12 16 button 2S3.90 

Sunnmatketcti ill IB X 12 4 button 524.44 



HI 7100 A-D size S pan JHin.n 

HI 7200 A-F sue 8 pan„ „ 2929.87 



I mcKAno 

ScanJet IIP 509.06 

ScanJet UP document leeOer J69J3 

ScanJet IICX WISA interlace JiMO 

ScarOet liCX oocument leader 474.73 

ScarOet itCX transparency adapMr 633.26 



EPSON 



AcUmScanner ESOOOC . 
eS-1200-ProPC 



imj» 



VGA * SUPER VGA MOWTORS 



Mag InnovWon 0X1SF 

Mag mnoMelan MXI6F_ 

Mag mnoilami DXITF 

MagmrxMWonMXlTF 

Mag Innovakin MXtrFG 

Maglnnons«nMX21F 

Magnavox CM20e9 14* 28 

Magnavox CM2099 14- 28 Nl. .. 

Magnavox CM201S IS' 1024 

MagnavoxCM401SIS-12a0 

Magnavox CM4017 ir 31 



Magnavox CM40 18 ir ,26 718.10 

Magnavox 20CM64 20* SPECIAtr 9*9.00 

'«vnil« suppliaa laal 

Nanao F340iW IS" .*HM 

Nanao FSSOiW ir .tHM 

NEC2V 14- jnjt 

NEC 3v 15" .mm 

NEC XE IS- 

NEC XE ir 

NEC XE 21" - . 

NEC XP15* 

NECXPir..._ 

NEC XP 21-..._ 



a47t.4« 

Sony ISSF IS" 4«7.t» 

Sony17SE1 ir 9*9.88 

Sony20SE1 20- 1895.00 

VGA « SUPER VGA 0I8PLAV CARDS 

AOS VGA M TV Eine mtemal _ 138.82 

ADS VGA to TV Etta extern^ MtM 

ATI Graphics Xprassion ISA 2Ma MtM 

ATI QrapKics Xpraaakm VLB 2M8 208.20 

ATI QiapNcs Xprasskm PCI 2MB 208 JO 

ATI QrapNcs Pro TuM IS* 2MB 389.79 

ATI QnpNct Pro Tuto VLB 2MB 180.7I 

ATI QrapMcs Pro Turbo PCI 2MB 389,79 

ATI Graphics Pro Turbo PCI 4MB 599,00 

Diarrxind SpeedSlar Pro ISA 1MB 95,69 

Dtamond SpeedSlar 64 ISA 2MB 199,00 

Diamond Slaatm 32 VLB 2MB 1 74.99 

Diamond Slea»l «4 VLB 2MB VRAM 34* 8* 

Diamond SteaWi 64 PCI 2MB VRAM 34* ** 

Hanxjies Dynamite Pro ISA 1 MB 1 59.80 

Hercules Dynamite Pro ISA 2MB 197.4* 

Harculaa Dynamite Pro VLB 1MB 149.3* 

Hercules Dynamtle ProVLB2lrfB 197.4* 

Hercules Termir^lor 64 PCI 2MB 379.** 

Harculaa Tamsnalor 64 VLB 2MB„ .379** 

IrMI Smait Vidao Recorder Pn>. 41Mt 

OrcNd KaMn 94 ISA IMS 147.10 

Oreftkl Kelvin 64 ISA 2MB 1M.1I 

Orcmd Kelvin 64 VLB 1 MS 187.10 

Orcbid Kelvin 64 VLB 2M8 1M.1I 



If You Find a Better 
Price, Call CDVT 
Before You Buy 
(800) 998-4CDW 



I N ASDAq 



BUY WITH CONFIDENCE 
CDW® IS A NASDAQ 
TRADED COMPANY 



No Surcharge For Credit Card* 



CDW* HOURS 

Sates 7:00 -9:00 CDT Morv^ 

»iX>«rOOCDTSal 
Tecti Support tor Customers 

8«>-7«) CDT MoivFn_ 
9«WO0 COT StL 



MOST ORDERS 
SHIP THE 
SAME DAY 



CDW Computer Centers, Inc. • 1020 E. Lake Cook Road • Buffalo Grove, IL 60089 pcuaganne . tvKm 



COMPUTER DISCOUNT WAREHOUSE 





Advantagfe", 

100MHz 

desktop eomputmr 

♦ lnte(0X4'" 100MHz CPU 

♦ 8MB RAM slandard 

♦ &4CIWB lOE hard dnve ♦ 1MB video RAM 

^ Intefnal 9600 bps voice/datalax modem ^ Soflware 
bundle: MS-DOS. Windows. Lotus 1-2-3. Ami Pro arx) 
Organizer. PTwonix Fax, Prodigy and America On-Line 
and more... 

Special Purchase!.. $1699.87 cow 43«7S 



WHY SEHLE 
FOR LESS? 

CDW 

SERVICES YOU 
BETTER 



HEWLETT 
PACKARD 



Hewlett-Packard 
DeskJet 560C 
Color Inkjet Printer 

✓ Laser-quality 600x300 dpi: 
special paper not required ✓ Up to 
3ppm print speed (black only) ✓ Dual ink cartridge 
system — pnnts color and black simultaneously 

✓ 100 sheet feeder 




^ $479.89 



CDW 38421 



CDW CARRIES OVER 20,000 PRODUCTS. IF YOU DON T SEE IT, CAtM! 



M.rijrijj:H 



TOSHIBA 

TigiOJOOHBrxjfio 1»9.a7 

T1910CS 200MB Oualcdor 17a.e5 

T19eOCS 200MB Ou* caUl - 21U M 

TIMOCS 320MB dual cdor 23I4.U 

T1960CT 200Ue act colot JTMMI 

TIMOCT 320MS act odor 2M«.>7 

T2W0CS 250MB dual odw J7J4.I1 

T2400CS 320MB dual (xHor- 
T24O0CT 2MMB act coloc..... 
T24O0CT 320MB act color..-. 
T3400CT 2S0MB act coMl 



T3600CT 2S0Ma act color-. 
T4700CT 200MB act color.- 



T4700CT 320UB act color. 
T4800CT SOOMB act cdor 

T4850CT 4/75 520MB act colof 51M.81 

T4900CT P75 772MB »C1 cokjr 63M . 



332S.97 

-....344<.n 

2n7.06 

.__.144«.73 

3»S9.M 

420l.>4 

.4r»7.7» 



Aflvanlaat' < tOOD 540UeeMB 1M«.t7 

AacMia 4;50O 340MB paa oolot .2ra4.7t 

Ascenlia 4'SOO 340M8 act color 41 47.4« 

Ascenlia 4.750 340M8 pat cokr JmH 

AacatWa 4/750 SlOtffi ad odor 50SU4 



BRAVO ■ 



LC4/33S17DMe 
LC«33SZ7CMB 
LC4/330l7CMe . 
LC 4/330 27DMe-.. 
LC4fiOSi7(MB.... 
IX: «H0 270MB ... 
LC4ngOS40MB . 
LC 4/100O 270MB 
LC 4/100O 540Me 
MT 4«<0 340MB 



-106S.7I 
.1323.1S 
..1163.7a 
..1SI9.U 
..14».(7 
.1(43 3a 

. i7saa3 

..2«<4.7« 
..2iaS.35 

laoaoo 



KIT PSO 540Me CO 2at2-4a 



Canon 



tM»Mt 4/33 200M8 mono 

No«Ual4«02aouBpa> color 

Innon SuONB 4038 1 TOMB paa color 
tnnon SuONB 4/33S SeOMB paa cdoi 
NCWt Innova dMirtops 



154(62 

2aea72 

1399.00 
1499.00 



B>90N 



AcaonNota 4S1.C50 IZOMB.modam . 
ActnnNota 4SLCS0 180M8<mod«ni 



IBM TMnkPad 



SlOCa 4WISLC2 200Me paa coloc 
3a04«SX17TIMBnio(io 
360 4Q3SX34aMB mono 
360Ca 4a3SX 1 TOMB pas color 

3«0Ca 4/33SX 340M8 pas color 

3«0C4.'33SX 170MB act color 

360C 4.33SX 340MB ad color 

PS/ValuaMM lyMana 



Partormanca SS VLB 
Partomanca VLB 433D 270MB 
Pertomance VLB 4330 364MB 
Pai1o>manc« VLB 4330 364MB 



NEC 



. i43a«i 

1S27.36 



1799 00 
1999 00 
2299 00 
2349 00 
2749 00 
2799 00 
319900 



999 67 

201500 
.1596.00 

2075 00 
. 1945 00 



VERSA NOTEBOOKS 
Varsa V 4/50 250MB dual com 

Versa V 4/SO 250MB act color 

Versa V 4/50 340MB act color 

Versa V 4/10 540MB act color 
Versa S 4/33S 210M8 mono 
VoiM 8 4/33S 210MB paa color 

VoiaaS 4/SO laoMBaa color 

Vana M 4/75 2S0MB dual dr 
Vana M 4/75 340Me dual ctr 
Versa M 4/75 340M8 act dr 
Versa M 4/75 340U8 true dr 
versa M 4/7S 540Me act ctr 

Versa M 4/75 540Me hMM dr 

Versa M 4/100 340MB ad color 

versa M 4/100 aiOMB ad a*y 

Versa M 4/1 w 540MB Is-rss odor 

Versa M 4/too 540MB true color 

Versa M 4/10O eiOMB rs-ias dr 

Naadv 4/338 270MB CO 
Ready 4W 340MB CO 

Ready 4mM 430MB 3X CD 

Ready 5«IM 420MB 3X CD 

PACKARD BCU. 

Fore* Munmadia 4/255X 210M8 

Foica14 4/50SX 340Me 

Foroae: 4«>SX 420Me MM 

Fofoa64 4i«6 420MB MM 

ForcaS? 4«e S40MB MM 



2797 25 
3567.80 
3757 57 
4227.09 
169993 
1696 67 
3309 79 
3749 79 
3926 71 
U39 20 
SI74 44 
S71ft.29 
5596 54 
5179.96 
6069 62 
5999 94 
5644 60 
6449 66 
1349 45 
1469.97 
1649 37 
1219.74 



109192 
949 00 
.1449.17 
..1U9.17 

1«69«4 



' Texas Instri Mrwrs 

TM4000M 4/50SX SOOMB dual color 2765 29 

rUSOOOM 4/50SX 340Me ad color 3139 65 

TM4000M 4/75 344MB ad color 4958 43 

TM40OOM 4/75 4S5MB ad color 4477 96 

TM4000E 4/!0 200HB dual color 2157 00 

TIMOOOE 4J50 200MB ad cdcc 2857 23 

TM40006 4,75 455MB ad cdor , , 4047 35 

Tnw.immJ.iJ^TrTTTf 
otgovTA 

164 Turbo il9M ML590 , 429 51 

ML320 304.45 MLS91 579.66 

ML321 437 40 Pacerrvartr 3410 . 1219 49 

IriLSaO 314 95 OL400E* 432.70 

MUSS 987.32 OL410E 647.64 

HUaaC 1039 74 OL410E^S 

HU20 369 83 4ppm6a0dpi 6ia.16 

MLS21 495 ts OUIO a06J0 

•motdM J75 r-d ■ I'o (.•nas IJ3T,94I 

Canon 

BJ10SX 244 68 BJ230 3aa.00 

BJ200E 259 44 BJCaOOCdOr 499 00 

BJC4000 720dpl ♦ Cdor 465.16 

LSP430 30Odpr4ppm laser 579.00 

LBP960 600<X> appm laser 966.93 

B>SON 

AP2250 96 56 LO2S50 696.06 

AP32SO 146J1 OFXSOOO Plus 1354 66 

AP32aO 167.(2 DFXeOOO 2259 45 

LX300 165.01 Stylus 300 1 86 85 

FX87D 269.46 Slylua 400 198 70 

FX1170 359.00 SlySjaOOO* 209 88 

APSOOO. 229 71 SlytuaCoWr 509 53 

L01070. 165-35 AdlonLaSer 1 100 429 79 

LQ670 454 44 ActlonLaser 1500 529.85 

LOtlTO 597 99 ActlonLaser 1600 757 45 

IBM LEXMARK LASCRPRMTBn 



WwiVl/riler lOOtfUriel 

WviWnler 200 lasar 

Wmwniar 400 laser -, 

WnWmaraOOIaaar 

VakiatWnlar 300 (4037 SE SPPM) . 

Veluatvmer 600 laaar „.. 

Optra R 600dp< laser 

EnacJel lie -.. 



DECwTiter 5001 ffiluet . 
Cdor upgrade tor SOOi 
OECIaser 1152 4ppm 
OECIasar 5100 6 ppm 



967.67 

467.67 

796.47 

aaa.oo 

647.17 

616.67 

...1429.97 
327.60 



-.J67.00 

41.00 

.„ 669.75 
1419.66 



1150 133 49 2130* 174.40 

1624 365.20 2t35Color~ 197.43 

2023 162J7 

.11"' S30' (y isc- mai-vy reoale renoa r2^r/WI 



2S24 

3123 



..4oa.4( 4400 laaar.. 



...3Mja 



jaaao 54aoLa8ar~ 7i2.aa 

afre' SSQ' Of S^OO' 'r\m*t-tf^ feban tmnOi l.70' 94l 



nScroMarc Cdor inlget 
nscroWnter basic 

nScroWnlar PS23 

micraLaaar Pro 600 PS23 .. 



Proaoopses 

PloE 

Power Pro 600 PS65 



DaaualiOOC 
Oaauat 540 



376.63 

465.61 

-...63645 
-.1167.02 
-.1(24.2( 
1195.49 
1839 80 



..jaa.aa 
...jaa.76 



D9atiJ«l200C 

□asUal 1200CPS. 

LaserJet 4L 

LeserJeiaP 

LaserJet 4MP „ 

LaserJet 4 plus 

LaserJet 4M plus.. 
LaserJet 4SI 
LaserJet 481 MX 



.-1347.91 

.-iaaa.ii 
„.aaa.66 

6(6.47 

...1M7J1 
.„147ajS 
.-16(6.72 

-.43aa.aa 



COSTAR 

rilei XL OOS/Wm 144.46 

LabelWnler XL Plus DOaWIn - J24.a9 



: r .M'r : .u ' nn>i-:. ' ^i.i-i M^ .i i 



ITOMBIDE 
290MBIOE 



157 07 345M6I0E 199.77 

183 50 345MB SCSI 22991 



MICROmUS 



2210A lOSOMB IDE 
2210 1050MB SCSI ... 
4l10 1050MeSCSI— 
2217 1 7GB SCSI . 



...734.a7 
-.734.(7 



2210AV 1 osoce SCSI Av na.aa 

2217AV1 765G8SCStAV 1090^ 
1936 3GB SCSI 1999 69 

COtiNSR 

210MBIOE 17790 eSOMB IDE 439 36 

42SMB IDE 231 43 1 270B IDE 5*4 83 

540Me IDE 302 34 



200M6tOE 173 14 427MBtOE 224 56 

261MBIOE 177 6 7 1 0GBSCS1-2 632 76 

341MB IDE 205 91 

WfSTERN nOITAl. 

CaMBr2lOkeCE ..17SJ6 Ca«r730tieOE 156^1 

Cavlar42GMBCE CamarlOBOE 51514 
Ca«lar540keCE 77999 



/^cculogic IDE W'lPAR 2SEn, 1GAME 35.06 

Acculogic IDE V^jBIOS 46.90 

AccutoSc VLB IDE J6.76 

AdapMic AVAISfS SCS!;2 CD KIT -^4J8 

94.50 



Adaplac1542CF SCSI-2 



^^r.l■H^L^■.^.l^l^lll.^ll.lldt.l.^u^ 

iPORTSTZR MOOCHS 
V.34 2a 6K namal »1ai 226 14 

V.34 2a.eK eslemal »1a< 244.32 

14.4K vnemal »1ax 99.45 
14 4K external w lax 114 79 

WORLDPORT 14 4K pocMI wAax 226.94 

COUnCNMOIMM 

169.79 

427.64 



(I)Hayes 



/kCCURA 14.4 mtemal wiax 
ACCURA 14.4 extamal wlax .. 
ACCURA 26 6 V FC IT 
ACCURA 26 6 VFC a 
OPTIMA 144a>1einal.. 
OPTIMA 14 4 eilemal w/lax... 

OPTIMA 1 4 4 pochat w/lax 

OPTIIMA 28 8 V FC external a 



-.jsaai 

...361.60 



..J74.30 
-.266.91 



14 4 mtsmal w/taji 

14.4 Mini Towar wlax 

VFC266«ilainal»nas 

V FC 26 a Mini Toyiar o/las 

Practical Pro Sartes 



iiteT 



SallaFAXton 200 Hamal 

SalteF/Uaion 400 8«a»er Fes fadi 

SaaaFAXaonaooMamai 

144 axMnial arllas Wi<« Sioplel Lasl'- 

BOCA 

14 4 ntemtf wrlax - 

14.4 exiemaJ si/fax - — 

V FC 20 6 mtemal * lax 

V FC 26 8 external w/lax 



...3oaa9 

...10(00 



aa.oo 

.- 111.61 

„ 165 17 

216-30 



MICROCOM 

ES14 4 

Fast ES VFC 26 6 

Fast EP V FC 26 6 



164.56 

179 94 

344.30 



FasTaai tn44K memai «Aai ii9.76 

FeaTa* 11 14 4X extemel »/tes II6M 



■ Tt*».vjTn:iiiJvi.«im 



BacxuPS 260 
Backups 400 
BadiUPS 450 

BadrUPS 600 

BadUPStOO- 

aaddJPS1290 

SntanuPSaoo -.. 

SmanUPSaoo 

" 900 — 

- - 1290 

SutaAnaat Nataiok . 



9953 

-169.94 

..-laa.aa 

.-264.24 

..-ir4.(( 



SntwSjPS 



-44424 



-44.(7 



SutBaAnaal Pro 43.5( 

SurgaA/rast Natwortt 4 PVlolK 4(.(6 

unefl 600 tl(.0( 

Tripp Uto 

aC2S0 .9606 

BC400 !((.(( 

BC500 1((.42 

BCSOOLAN 1(64* 

BCaOO LAN -_ 463.00 



BCTSOLAN- 
BC900LAN 



..4t34a 

.„4aa.(7 
-.aaa.io 



..J7922 



BC1250LAN 

Titn UI8 •»! UP* tailaa 

SMART 2S0 LAN 

SMART 400 LAN 

SMART 500 LAN K(41 

SMART aOO LAN J114( 

SMART 750 LAN 47(4( 

SMART 900 LAN JK.(1 

SMART 1250 LAN 47( 00 

Isobar 4 OUTLET 38.96 

Mobar 6 OUTLET „ 4(J( 



3Com Etharank 111 combo 

OSP Tadi PonaUa Sound> 

Havaa OPTIMA 14 4 dalaiax.- 

IBM Tdian Rmg 16/4 

Unltsys EttMfTwt combo 

Maxtor HoCnUMax 106MB HO.- 



-466.19 



164.34 

166.62 

416.64 

167.66 

-42641 



Magahirtt 14.4 datatai 416.70 

Maoaham 144 Odd dauKax XJadi 229.00 

Maawan v.34 xjack 4494a 

NaCnal Sami NE4100T adamal 10BT I72.aa 

Na* Mada Bua Toaslar SCS)-2 MM 129.42 

Na» Madia Wav* larrsnar sound card 252 61 

Trwaor sum SCSI-2 266.65 

Tuiaa Beadi Aud» Adwtage 12946 

USR SporMar 14 4K iaa4a 

USfl Sportalar V.34 33(47 



Xlfcom Eawmal lOBT 1(4.71 

Xircom Ethernet coax - -1((42 

Xircom Eaiamat combo ..-23345 

Xircom Token Ring 1&'4 449.19 



MM OverOnva SX2«) 125.56 

Inlai 0»erOnve 0X2«J .179.92 

mw OvarOrlva 0X2« 44447 

Inaat 0«aiOrt»a OX4/7S 469.39 

Iraal ODarOitya 0X4/100 V»M 



20940 



III I HIM 1 1 1 m 1 1 

Memory Upgrades 

Lit»limf Warranty! 

AST Ascenlia 900 4MB CAU.I 

AST POTWiExec 4.^3SL 4M8 CAUt 

AST PooarEiec 4/33SL 16Ma CALLI 



HP Laaar j6i4P4Me 

HP laaar Jal 4 4MB 

HPLaaarJai4HiB 

IBM TMntPad 600 4M8— . 

tBMTNnaPadsaoaa* 

i8MT1iM<Pad7S6 4MB 
l8MTM[Pad75SaHB 
ToaMba 1800-4000 4MB 

TosNba ieoo4aooaMB 
ToatSba 1(004600 laMB 
ToaNba47DQH«ao32M8 

NEC Versa 4Me 

NECVaiaaaMe 



CALL! 

^_-CAU.I 



PIBBM CSI tof OttlBT BppNcflffionB. 



-.CAU.I 
..CAU.I 



CALL FOR 
FREE 
CDW^ CATALOG 



CDW* Sells for Less and Services You Better! 

(800) 998-4CDW 

FAX (708) 465-6800 



01994 Cmr Computer Canters. Mc PCMtlOO 



CAU FOR FREE 
CDW® CATALOG 



CIRCLE 360 ON READER SERVICE CARD 




YOUR FIRST SOURCE 



Laser Printer 
Memory 

IN «/»- siw m i/» 

S1H ni 



' 'm vt 

IW OIMI- 



-Sin IW Vk. 



MiaiMW.U.m, HID 

iM M4;si s« «u 3Mm iin 

Ml lim SI 10 4M SlfS 

Hr UuM IIU. 4. VH <Si, «W. lUOO. OiskM I200[ 

IW aoui S3I aa ooma jM 

«tt OMM sin IM QOIW —sm 

an aiiu so m oint sin 

W MM SOO SOOC S». SMC SSK M. iW 

2su n7c;i s« 

NPh^tSkUttM* 

IlM WW» 



sa 



IM/tnuvliLMlOnAllltM 

;M III3334 SI« «M lin33S^-...SIM 
IIKAiuMrt 4031 40;< U lloM 

4M uhm sih mi i3n3is sin 

IM TODUm „ Sit 
OUaia 400i . 41b 

Ml «/» SI4» 

Pi«n««InfPorm>«4IO 4430 

Mi ur444 SIO« 4M M 
foMMiw LsMfPunnw 44M)I. 4410 

Ml UP44I Sin 
Thk ImtTVMnh VmAam. XL 

IM nss;»-oooi S« 



Ml t/k- 
4M Vk-. 



-Sm 



-Sll» 



-SHI 



V 
T 
w 



WE STOCX 
MEMORY UPGRADES 
EOR THOUSANDS OF 
COMPUTERS AND 
PRINTERS 



INCREASE 
YDUKSYSmrO 
rK0CE69ING POWER! 

UPORAOE YOUR 
386SX/DX TO A 4861 

A simple 19 minute installation of a 
processor upgrade allows you to 
migrate from a 386SX/DX based PC 
to a clock doubled or tripled 486 
based system. 

• Cyrix 

• Evergreen 

• Kingston 

• Intel 




Laptop & Notebook 
Memory 



AST 

kmNW 

PMntwVISS 

PmrbKVnsi.vsuca 



S?4» 
S43» 

SMS 
SI31 

..il7f 

..s;m 

...SI71 



SI4» 




COMPAQ 

mi 



5JH 
Sl« 

SOT 

S3n 

.......SI7S 

S32i 

_S1» 
_S3« 
- S34» 
-. $441 
SW 

_._sjn 

S3»S 

.SJH 



IBM 



IWMIU 
MMSIO 



s;« 

S4M 
-S3M 



sjn 
54n 
S2n 

S431 



IBM (CoMinM^) 
I fS/7(U7SIidIWMroo. 4M 

70k m m Hi ui 

47111 4M 



asi 



Ml 



^SJM 

S3n 

-Silt 



i40si.ii3]si.rviwiin 
L40si.rvMiin 



sm 

S14» 

sns 



UMJiVraMK 



IEicWm40(ISO(imMiI 
Unto III. S1/7SC 

UnUk SI/70, siynr 



NEC 

4M SHI 

im ^449 

uMinn" stst 
m $3jf 

«M SHI 

lu snt 

UU S4lf 
TEXAS INSTRUMENTS 

IrmNMiStHMBM) Ml Sn 

I lin^lln4000ldnMI 4M -SIN 

itM si.sn 

ImWm«M(C/}S iU Sin 

TOSHIBA 



II0OOS(/U/tL TWO. most Sla. 

n2oa».iuo.]ioo( 

tliOOSItimSni 

n\m.nm.w 



4400.IM0OldlmMI 



I lim.MIM.MM.I470C.ldia 



TS4a0.ISI0O:TS70OCIIS0O 



sm 



ail 

S7JI 
54« 

_S» 



IM 



$111 

$IM 

SJIt 

SJII 
S4II 

sm 

sw 

-SMI 



ll)3«l Sill 

iirni S4II 
itMoin -SIS* 

IM SN 



ZENITH 

k3?01.3?0lb.3}SL32SU 911.. 



...SIM 
-S3H 



l.S|«l4nS.41SS 
lkanfM3MSi.SU.su 

I I'M 




CHOOSE TODAY FROM 



CD-ROM DRIVES 

TEAC 

S<||>« Oood 4X CD-ROM [Hi>e Kil, Mtt^lBtlk. IISl« lOldl S3M 

CHINON 

CDX-53^,bdmdi*oil|ftionH*i OM 

NEC 

, IMtnfm 3(P Pbi Podobl; a)4KIMilmtw/ailili_ 




PLEXTOR 

ma.fmni<iMl^mK,tm •«hi>ila>*ol>/>i*ra*dki.S4nAS19 
ma.b)Ktiatai:fKiT!am.iata •*ailart<fc/<*cirtr<l>.SSnAin 
VN/EARNES 

B«eihowi St^e^fin doutie speeti rtemrf Id 
■ DoiUt S«Mii ;30ms, aoOU}. nknd (km 
•aX-005inkrha(iiil 
* IndudHotiB 
•Ontinmnilyl 

MULTIMEDIA 

SOUND CARDS 

SnndMKkfVdwEitiiai SSS SowdHgilir Fro Vdm EdHm S7S 

SwadllDSkf I i ValM iditioi S9I SoiolMBMf 32 OH .S2n 

SMxailiBiif UMuIti CD/«WiCD./»Sf SI3?/5I7I 

UmMkM 16 SOI 2ACSI 2 n/tSt SUI/SIW 

ADD-ONS 

Vk<n•Slgnl^o(KU' 559 WniMnMr SI7I 

MULTIMEDIA KITS 

DnannaiU 5259 EJuionmeiil (0 16 S4H 

Gmbdii CD _ _ 53J5 D«yfal«a 31 CD SM3 



WEARNES 

'BMthowan SUPERSONIC 
MULTIMEDIA UPGRADE KIT 



Family ^ 



* Scht4 itcm> tpcakm 

* 19 top ntcd Milrfttrc mic 
wiCDROM 

* SupcrStiui Juuhir uxcil 
uMcnuu ( H W )M dmr 

•A1)SP IdWAVEicxind 




EVERGREEN REV TO 488 

msiii ioiVJ sjnA4n 3uoii» !«i!/i3 iw/un 

MMI2Sa/i3 S3H/S4M 3«»l)Ill .l/ij S4n/Stn 



CYRIX 

Ci4l»0t2 31/66 . 

C«4l*0to2JS«l 

(i4l6Sll2 25/51 



..^149 
..ilN 



■ KINGSTON 
5«/IW2y33 SIMA199 

SU/fcHH/» SJI9/SJH 

mflMVSUm S399A579 

15M1/31 i699/5959 



INTEL OVERDRIVE PROCESSORS 

SI 5175 l)<«lh<i4NIII66 5235 

5460 



Onnkm4HIH475_ 



FAX/MODEMS 

dKiloliotlGS 



Sfortitir 14.4 POUCI* _ SIW 

Sfortim 21.1 V.M PCMCU S379 

SportiiH M, 400 In, blM^ SW/Sl 19 

ifmntm 7U>IM, bkM SZ39/S259 




PCIMCIA 2.0 DATA/FAX 

Uia 7I.KWIf>IU/Mia 



UAO l4,4O0VtfU/IM>iIlll44/MIIJ2l44.„ 
l4.40«rtlU/a ' 



_$4n 



-SiN/szn 



OfHM 14.400 Fn/IUM>^»ru 
Optaa 14.400 hn/Modm ' 
Aicici 14.400 Fn/Modm. lii»ingl/!>n<ilol ... 
km 2tJ^t Fn/Madn. laMnot/limd ... 



.JIN 
-$119 



.S12VS149 
-5119/5277 



CALL NOW 
for your 
FREE 
Catalog 



OUR QUARANTEE: Mlsala 
TERMS • CONDITIONS: 



»ii4i<fci umiii iiii<» 




SDesionCAD 2D 

DctiinCAD 2D for Windowi comes 
complete with: 500 symbols • dimension 
in{i • drafting and editing toolboxes • 
materials lisi • macros • programming 
Unguafte & support ol 7 file formats. 
DOS version also available! 



DngaOalniforWIiidnK.. 

DnignOiil 20 

DtagaOIOU. 




(MhrHWrnHtO 5299 

l>^IMh>IWi«nil 5119 

lialh«U«nV50 5219 

4r^Iidla«WHiH.I 5121 

taBhiMMina 57n 

IMrlonliillilU Slit 

MifaiKlMM«U _.SW 

ita^biMHin.0 as 

OHkihtlMMHl 5459 

IMfMhihilWMVU 5274 

OMn Mraiiid b KUm (U __555I 

l>y<*(llllnrnll*Mi«M 5363 

FgnrroiailirlUinyiO 5299 

MM>lorlMR!V2.0 ... 519 

FoNhrWMonVIt 599 

klnrnhfUMnVI l 510 

i!)>i»i>ir«*inii sin 

nOII 594 

annil - SSI 

U^r^KOOSWH . 549 



liyarnhrM«n«4J. 



-sia 

-SB 



Oiiid>il>«MmirlO SM 

QaduiNbuCOmihiMin SM 

(Wdvlll.l 544 

i(nilillilir«lr*MllJI SIS 

DdshlMRiVU iN 

Latum 

IMIhihaWMmnOI SJII 

IfVnoikhrWnlnnVI.I .595 

SiMnS<<kl«»M>nn.O _-J4U 

I2 3I|»«W»B»4 0I SllS 

il23li«Mm«441 in 



-SU 



lkngV70 

Shape wara 

VuolnWnlixrnO .._ 



-sm 

-SIS 



„ 539 

Claris 

Mlok4frnl««W«n«2.l 5125 

Coral 

Ca^Ota Ik <Ms« ISO 1011 5444 

Cinl Itaan In IMm IS 0 ICDI 5319 

CartDia HO H IS 0 ICDI . 5309 
I^^ChAot (4 0 k VS 0 1(01 51 79 



Stac Elwotranlaa 

SnxknlmWrnlorVIO . 

8v>nantac 

AflHwHWowilJO $176 

lloi1o(iDnltli]pliiltadal*3.l 5114 

WonlParfaot 

llv«WlMhtllM»iV6DI $315 

ItPrndrHgnMnhrHhiVtU SM 

IMTviuhiDOSItOI -J3IS 

(>r^«ixMMl«DOSVtO SIS 



THOUSANDS OF 
SOFTWARE TITLES 
AVAILABLE! 

All upcnrj ittftwdrr ii mon rclumdhlr 



— >i««-*lil»»»t»'HiWlH»|l li nh liiMi>4i«a.4M 



FOR MEMORY & MORE! 

WE 



Pers 



AST 



4M MnS9 00l .SIS2 Ml »IIS««n^...S3«t 
I6JU »IIS««>3 S7n )BU S0IIS«4(H-Sin« 

m soosiom SK wi mosiom^jui 

iMI WIDOW SM Ml S0(li;4(l(».. .S3I« 

umifi' nn mom ma on m 

4MI MIIU001 Sm Wl UN;4 00I....S3I« 
UxMip! 3USX/70. ». UaaUti' rri SI/?}, Iran l/33s 

2IU soon? 001 si9 Ml &oo«i70o; . S2n 

Unmpi Pn «tDV13 Wi Um IC 4/;H 33. 33l SOt 4/iM 

2M sooii;«oi m m vmim sisf 

lUU Uni7 0l>4 SS7< 3m S00«7«K SIISI 
IMw/WI 500710 003:005 547 



Mi M Hil mm. 33; 33p; sin. km 4/n m/K, 
4/lS.3in.S<n««4/33 

WI./WI SOO7II0O4.7MOOS 

p 3N/33T. 3«iSX/lt, frtmm II SMSI/K: K 

I. /KM 500710 004 _...St7» 

pi 4U/?S 33 33|i. 5170 Pn« Pinimii 3/33. 4/33; ]3i; 
50d; M riaiMn 3I«/33T[. II6,'?5. 151 25n. 33 331 m. 
hlita II 3li/75. ]], 4U/33. 4U5I/10 hna 5m St 4/33 
M»/M S007I04M1 _ S3SI 




M X 9-70ns o-chip) 
1 4 X 9-70ns 

\l ~ ~ 



X 36-70ns 
■ 2 X 36-70ns 



■43 ii(70«(«(%i >U 



•431 
'1551 
•169: 
•339 I 
I 



otial Computer Mi 

COMPAQ. I .,;,„r.<J 
OtilPn ViSi. 13i, 4/155; )3t Ui Mt 3M 3HS«/n BM. 
•» SyM^U!mMk4U<.IISn> 

4W 1!'="- -11 m ini;;ooi hsi 
rnfiriiKS<n«4U/33 0I2/M 

itw \»mm __s»4» 

IMn>3H^33 4U13 5rMirn.Srlli>fn[lldB 

nU 115144401 Sn IM ll«5il«l . .5374 
DnkPro Hm. 4I6/33L SrM/n 

t5cdilM>/MI Ilt5t9.ll5l44-0DI 5301 

DELL 

Pn« Ontkf 3250. 325f 3330. 333r 433r, 4ltr, 4IU 
IMI 3IO2505 S3« 4M 310^2507 .5111 

rvK\kiMtmf.mi 

\m 3102*25 5M0 

Pmtn «iiisliM 421^ 415; 433; 45« 45001/:. 4M0( 

4MI 310 24(7 5152 Wl 310 24M 5342 
NHonMm T. L. IM unti 

4111 3103315 5111 IMI 3103317 ...5440 

Nfforana Mf uriM 

Ml 3103335 .5312 lUI 3103331 SMO 

HEWLETT-PACKARD 

VkW I15/I6S KK 15/20 TOO 25, 2SC 

4111111 DIS42»I14!» _..51H 

VkIti 3U/IUI 3U,'70II. 314/251 K. 

m 014041 5t2 IMI 024044 $310 ■ 

*Kln 4l4rC 251 33T. 4Ui/20. 414/251; 3311. 501; IM 

2ltt 023IU 515 Ml D2I52A 5354 

4M 02I544/5II.5III IIW 021741 544« 
VMii 314/25; 4I4/25U 414/330. 4II/50U. 414/440 

2M D23ill SIS HI 02)521 5354 
fidii3U/]3ll;33ai 

2M 027141. 512 Ml 027151 5310 



»mory 

PS/2 70-121. 141. 121, 111. PS/I CuiulM. biMA bfW 
nMi il I, il3 >I4, PS/VdM»aal Cii win 

2MI 4450401 St5 
PS/2 3551, IS 40SI. 5551, IS I5S>, IS. ISMk PVWafHiCa 
wit! a^M M 34f30ll oc 34F3077 

4M 34m33»l7(W77 .Sill 

PS/2 3552, LS, 40SI. W^mftM (n alB 

IM 4450121 S3S4 

PS/2 10 IP IS IP, P75 (flini, 54, S7 lA PVI PX «II23 

2W 4450102 - 515 

PS/2 10 IP. 15 IP. P75 liami 54 57 lol). PS/1 Umta*. biMl 
h|«liMM>ll,<l3,il4 PS/I Pigll2l23, 
15/4000 FOniMiQfl/PONlllinv 220 WW 

4M 4450121 .5111 Ml 4451130 - 5354 
PS/2 10111,311, l2l.3;i;MI. 141 

2M 4450371 , 5103 

P5/)nUI,13l,ll4 

4M 4451040 SIH 

bvnoa beonk k> 50, 502. 5S5I. H. ISO 

2-Mlw/2«ll I4172S1 

4IMU./4M M50401 . 

bvOHM bow4i tw al maM 70, M 

M4III./2III 34F3077 

4-IMIW/4III 34F30II 
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...SHI 
_..S317 



145 lilWnSMiCll 'S2 I 



■ IW>I70 
|4ia>l70 

'|i32 70h '149 5l2li34l2M) tS 

[2i »7J«_^. _2l7_4M^34JIMlr_ Jiftl 

~ COMPAO^ " ~ 

PnUnVHsVISii 

_SW Mi I4I?««I_J3H 



an HinMOI„ 

hAm </7Si 4./33 4.'S0 

IK! KlUtOOl 
Dnini3U20,2S 

mmk 11)13201 . 

MlPii3I4i/I4 
4MIM II20UDI . 



Sill Ml 141415 001 5354 
SIN mtmi ll)MS«L_SM4 



^113434001 - 5255 



• UUU !i<t<Fn< 314 Haiti3l4 5^ 311 Irf inaMil 

2111 N/1 514 Ml HI 5371 

I UIIU!iikr]f»4U Na<tg4l4 S«nili 414 lol laMI 

41U H'l 5115 IMI •/! 5451 

PS/1 214, 3HSI 

2W 12(1135 sn 4M 12F1414 5141 
P5/I (iKllMI. EnaiMl, EipW noM |43 >44, 
P5/> A iipwf< al mcM nlipt Cu wir 

Ml W1210 - Sm IIM HFW11 5431 

PS/I tmitiu. (nMkl, bf«lii>Mli74 

IMI tit 14H21I 4431 

PS/7 75/214 »,^2M,iii hpln I WIS* 

7Ulil 30f5340 511 

PV7 35SI, IS 40SI, 5K SSSI. U 4551; ISi ». S 

2MI 4450404 



.515 



NEC 

I hig|> 425 4]] 444 

4111 410 12002 Sill IMI 410 17001 >M7 
Urfr42S4]3 

4M H/l. -5115 IMI 1/1 _ 5441 

PmrtiM 3U/33I (i|na b. t mi 

4M OP-4104205 Sill lUU Of 4 1 MM. 5440 
PinlloH 214/12 51/14 51/20 

2Mn OP-41HI03 5H 

PmriMi 3MSI/20C 20vi; lit 2Si: 4M^ 4H7I3I 

Mia 0P-4IO2I0I 5311 

PinriUi SI/20 

IWmtpfl* Of-4104101 $151 

Mlbw-M Of-4IM102.IIOJ SIH 

PMriWi3IVR25 

2NI AK-WSS 5221 IM HIM* 5471 

ZENITH 

I 7 300/400 S»mHi/i ; 470,^« /47S,'S« 7 433/01 7 433'SI 

Ml HE 100 Sill IMI WW 5(40 
I I Sum 32551. 3255k 4705a 5li Sii 47551 4330^ 43104 45011k 
IMI Ml '0 519 4111 HI lOO sm 

Zm* 7 314/20; 25 ; 33 331 

IM ZA3IO0W S31 4M ZUHtM . Sill 
7MI4Z 3H5I/20 2t4lP..Z4S 
2Mlil 74051 . 512 




THE' 
STANDARD! 

t 100% GUARANTEED 

Memory Guaranteed ■ 100% 
G)inpatible in form, fit & function 

I . EASY TO INSTAU 

All products user instaOable, 
installation instructions included 
with most memory products 

! FREE SUPPORT 

Free technical support & direct dial 
lines for immediate response 

; SPECIAL PRICING 

Government & educational pricing, 
special volume pricing 

PLUS . . . 

Overnight delivery available 
No surcharge on credit cards 
Gnporate PO's, APO/FPO's welcome 

DON'T SETTLE 



OVER 20.000 ITEMS! 



VIDEO CARDS ^j|^ARD DRIVES 



GH44 llttPCI,nl ,_■ - _ _ 
0B44 2MPa,m 


S1I2 

.. ...5254 


GH44rr.2«UPO,»U-.. . 


.5342 


Guuh.4iupn ni 


5542 


Gf^llM««MN>11M6«orni 


S125 


CnfliaIpt»iH2MISl,nlam . 


5251 


efi^Pni>W2Hisi.yuvPa . 


S3I1 


CraUo ri« TnW 4M Bt. ni If ra 


5401 



I72701273M,E igi3 5'. I2n . 5721 
173451 34SM,E IDE, 3 SMTin 5741 
175441 540MI. E K 3 5', ITm 5321 



QUANTUM 

0IUO21DLP 1 21 OM, 101 3.5'. 12mi 5171 

M30540in 1 540M IK 3 5'. I4«i 5211 
Otl30730lT 1 730M. 101 3.5', 1 \m .5371 



ST331ll34IM.IDl35'.l3n 
ST54401 545M Fki IM K 3 5', I2a,_ 



SEAOATE 




2M,nl/KI 

3J2Mni/PO 

M2Mni/paw/M_ 

M4M»1I/PCI 



-.ssurm 

5241 



CONTROLLER 



■IlSf IS Ennjy rUd,fmY, 



MONITORS 

I r bm, Mfi. 1 024 1 7MIII lOH:, MPIII 5241 
i> 1024*1 MMiMmi 



Eisisoipoiai 

F15ISCSI2 l51/<<*lliif|iT.. 
FlSTSOnWiiAllwf - 
FlSISOIIcMUndorEil 



OLOOIC 



. JI13 
_SI09/5I21 



5479 
5359 



0X19, 1 5' EPl. iiM^^nn I024M, IWi. IWDI (1 10 >daiyl . 

mn, 17- bmnTSkmimt io»n,«ihi wn stsi 

mai. 21' emd,^ m iuo li iinrii m. si,72i 



DAVTEK 17~ COLOR 
DISPLAY MONITOR 

• Micro- PnxTMHir ("tintrol 

• Energy Star, MI'K II, ,2»dpi »l 

• 1280 X 102-t moIutiiin,75ll 

• Multi Scanning Monilor 0AYTCK 

DT-1410AV1 14- 2Upi, l024<7tlNI 60ni 
DMSOIMI 15- 21 dp., 12SO>l024«l,tOHi.im2.EMfgrSM 
DM730 17' 2lilp :l2IO>1024lll,73HLMK2,Eiwn5Mr 

2i(lpi liMil2IOM,nHl.llina,6w|T5la 




PRINTERS 



-5175/5205 
_S« 



.JI51 



DT-2000M 20 
DMIOIM,?! 



2M|». It00il2»0lll, 77lfa. am. hup Stt _ 



S234 
S329 
5581 
51,0W 
51,525 




DECwriter 500i 
Ink J«t Printer 



•111' Desk rciTOV 

J cmul«1KKi & 
ff-— VrmJuu-s dn\Trrs 

• ItKI X iOO dpi molutHHi 
• 5 pajte per minute 

Two Year W«rnnty 



SPECIAL! 

Grt.3 
FREE copy of 
CorrilJraw 3X) wttti 
DECwritCTSOOil 



DEOow INO UxK PiiMM 300il|«, 6 PfH, (tt 5, Sti/Poi S*7» 

OfOn* 5100 Unv Pninei 600il|ii, I Pm, FO 5E, Sir/PnAool Idk Sl.W 



REMOVABLE 




REMOVABLE HARD DISK DRIVES 

Kit* include: Or^t, irrWrfac*. 1 Cartrid^ & Software 



44MI. V2S 

NU. S 25 
l05IU.3i 
270M>.3S . 

44M 5 25 
lOSM 3 5 
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'31»o 
■SMa 
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mj 


MmU 


M 711 


"Ml 


f.' - ■ 


- ■ . . - r-..rell« 




•J9 


IMI S 25 


■•» 


•59 


270MI 3 5 


It 



AVEC COLOUR 2400 

FIxtbad Scanner is i thre«-paM 
•c«nn0r capable of acannln^ in 
24-bit, 16.0 million co\ot^ in an 
0.5" X 14* area, with a maximum 
Interpolation of 2400 <lpf and an 
optical haraware resolution of 600 x 300 dpi. 



■ Supponi IBM PtyAT. compciibic* & M«c II lor above) 

■ Bundled wiih An-Scui. TWAIN driver & plu|t-in e 





MAIL OR FAX ORDERS TO: 

1714) 448-7750 'FAX: (714)448-7760 
Compuserve Address: 751 51,2421 
Rrst Source International 
7 Journey • Aliso Viejo, California 92656 

HOURS 

Monday - Friday • 7om - 5pm, l*ST 
Saturday, 9am - 3pm (orders only) 



Call the Upgrade Experts 

ORDER NOW 

800-358-9866 

International Orders Call 714-44S-7750 



CtflCLf 014 ON READER SERVICE CARD 



1 - 800- 438-6039 



MULTI SPIN 2V DELUXE 

snd card, sprks, 5 CD titles ..275 

NEC DS 2VI internal 165 

NEC 4Xi/4Xe 365/459 ^ 

NEC 3Xp 379 

NEC 4X Pro 669 




Network , 



Chips 



3 Com 

3C507 Elhefiink 16 .279 

3C579 Ethernet EISA 229 

3C509-Etherlink 3 109 

3C509 5 pack 429 

3C509 20-pack 1599 

AtrnsoFT 

Lan Cards 2mbps/AE2 128/179 

Noderunner Si2000 85 

Starter Kit 6.0 219 

Lanlastic 5/10-user 319/569 

2000/C add on kit 159 

INTEL 

Ether Express 16/16TP of Pro 89 

Ether 16 5-pack 429 

Ether 16 20-pack 1579 

Ether Pro TP 20-pacK 1299 

Ether Flash 89 

Ether Flash 5-pack 479 

Ether Flash 20-pack 1799 

Ether Combo/5-pack 11 5/509 

Token Express 16/S 319 

Netpoft EL/XL 359/399 

NOVELL 

NE2000/5-pack 89/299 

NE3200 419 

Novell Ute 1 .1 /Starter kil 69/409 

Netware 2.2 5/10-user 569/1289 

Netware 3.12 5/10-user 569/1279 

Netware 3 12 2S-user 1839 

Netware 3.12 50-user 2349 

Netware 3.12 100-user 3399 

Netware 4.0 V1Q-user 719/1699 

Netware 4.0 25-user 5399 

Netware 4.0 50-user 3299 

SMC 

PC130/PC130E 75/99 

PC600WS/PC600FS 109/199 

Ethercard 8 bit/ 16 bit 89/99 

10 Base-T Card 8 bit/16 bit 99/99 

3608TP 108T concentrator 279 

3512TP Ether. 10BT cone. 12 port....509 
XIROM 

Pocket Ethernet PE3-10B 249 

Pocket Ethernet PE3-10BT 249 

Parallel Port Multiplexor 79 

Aldus PageMaker 5.0 499 

Carbon Copy/Close UP 129/1 19 

Corel Draw 4.0 3-1/2"/CO 359/279 

Dbase IV V.2.0 379 

FoxPro 2.6 Pro Windows 415 

Framemaker 499 

Freelance Plus 4.0 299 

Hanard Graphics 2.0/3.0 149/359 

Lotus 2.4/3.4 275/325 

Lotus for Windows 4.0 279 

Lotus Smart Suite Bundle 379 

MS Dos 6.2 79 

Microsoft Windows 3.1 79 

Microsoft Windows N/T 309 

Microsoft WirKlows for Workgroup 139 

Microsoft Access 1 .0 for Windows 299 

Microsoft Excel 4.0 for Windows 299 

Microsoft Office/Office Pro 439/509 

Microsoft Word lor Windows 6.0 289 

Norton Utilities 8.0 105 

Peachtree III Complete DOS 179 

Paradox v4.0 519 

O4A4.0 189 

Winfax Pro 79 

Word Perfect 6.0A 249 

Word Perfect for Windows 268 

Word Perfect 6.0 upgrade 99 



1 rng/4fng Simms 45/145 

HP 4mg/8mg 159/319 

Cynx DRX2-20/40 199 

Cynx DRX2-25/50 199 

Cynx 33/66 .229 

InM Ovurdrt¥»a 

SX-50-Double 20-25 Mhz 115 

DX2-50-Double 20-25 Mhz 159 

DX2-50-Double 33 Mhz 215 

NEW: DX4-75 Mhz 409 

NEW: 0X4-100 Mhz 495 

NEC MULTISYNC 

3FGE/3V 549/459 

4FGE/5FGE 589/969 

5FGP/6FGP 1079/1949 

XE15/17/21 529/969/1929 

XP15/17 639/1199 

CTX 

1562 15" SVGA 319 

6468/1451 .229/249 

1765GM 17- SVGA 639 



Monitors 




MAO 

LX 1450 14" .229 

DX/MX15F15" 329/439 

DX/MX17F ir 619/749 

MX21F 1639 

AMAMO 

F760iW 1965 

F550i/F550iW. 899/979 

F560iW/T560i 1229/1459 

T2-17/20 1269/1929 

VIEWSONIC 

15/17G 419/759 

17 839 

20/21 1499/1679 



Modems and Fax 



BOCA 

14.4 Fax Modem Int/Ext 85/109 

28.8 Int/Ext 179/189 

Pocket 14.4 159 

MEGAHERTZ— xJack 219 

QVC 

14.4 Int/Ext w/Fax 69/89 

28.8 Int/Ext w/Fax 149/169 

HAYES 

Optima 96/14.4 Ext 319/349 

PCMCIA 14 4/Pocket 199/289 

Optima 28.8 Int/Ext 349/399 

Accura 14.4 Fax Int/Ext 99/119 

Accura 28.8 Ext 249 

INTEL 

14.4/14.4 Fax Int/Ext 79/99 

SatisFAXtkJn 400/400E 259/289 

PRACTICAL PERIPHERALS 

ProClass 14.4 Int/Ext 119/129 

PP 14400 Fax Int/Ext 89/109 

28.8 Int/Ext 1B9/199 

Pocket 14 4/28.8 .259/369 

PCMCIA 189 

US ROBOTICS 

Sportster 14.4 Int 89 

Sportster 14 4 Fax Int/Ext 99/115 

V34 Couner Fax Int 379 

Woridport PCMCIA 14.4 199 

Worldport Pocket 14.4 219 




DOG 

)MPUTER PRODUCTS 



Printers 



CANON 

BJIOsx 229 

BJ200E 225 

BJ230 389 

BJC600E 469 

LBP-430 579 

BJC-4000 395 

BJ-800 1419 

EPSON 

LX300 169 LQ870 429 

/VP3250 169 LQ 1070* . .. 355 

AP3260 175 LQ1170 599 

FX870 259 LQ2550 879 

FX1170 349 DFX5000...1319 

LO570 235 DFX8000 ...2219 

Action Laser 1400 659 

Action Laser 1 500 535 

Action 1500-2 mg 589 

Action 1100/1600 435/769 

Stylus 400 Inkjet 189 

Stylus 800+/1000 .209/429 

Stylus Color 495 

HEWLETT-PACKARD 

Laserjet I V/1 V+ 1 279/ 1 399 

Laserjet IVM+ w/toner 1949 

Laserjet IVL 649 

Laserjet IVP 959 

Lasenet IVI^P 1339 

Laseqet IV V/MV 1989/2889 

HP IV SI 2989 

Laserjet IV SI MX 4249 

Deskjet 540/560c 585/479 

HP Deskjet 1200c 1339 

HP Deskjet 1200c/ps 1979 

Upgrade for HP Imb 79 

Upgrade HP 2mb/4mb 99/159 

Jet Direct 2550A 319 

OKIOATA 

ML184/380 519/205 

ML320/321 595/415 

ML520/521 365/489 

ML590/591 409/559 

395/395C 949/1029 

Laser 400E/810 495/899 

Laser 410E/PS 645/889 

830/850 1189 

PM3410 1199 

TEXAS INSTRUMENTS 

MicraWriler PS23 615 

MicroWriter Pro PS23 1 159 

MicroLaser Pro E 1349 

PANASONIC 

2023/2130 179/199 

2624 24 pin wide 369 

4410 laser/4430 449/639 

4440/5400 979/779 



Scanners and Misc. 



Canon 1 x 4015 Scanner 829 

Epson Scanning 600 (after rebate) 579 

Epson 800/1 200 789/1 1 79 

Logitech 256 w/OmniPage 139 

HP Scanjet IIP w/interlace 379 

HP Scanjet IIC w/interface 939 

Summasketch 12 xl2 255 

AMERICAN POWER 

Back ups 280/400/450 99/159/189 

Back-ups 600/900 559/359 



BULLDOG 

COMPUTER PRODUCTS 

3241 E. Wiihintton M.. Mitlnu. GA 30907 




$495'« 

S/y/wS-COLOR 

Highest resolution available in 
an Inkjet printeiill 



Computers 



CANON 

486 SLC/25, 120 mg-cotor 1599 

Notejet 486 w/prinler-200 mg 1499 

Notejet 486 w/pnnler-340 mg 1 779 

Notejet 486.200MG. cotor 2129 

Notejet II 50 Mhz-260 mg 2539 

Notejet II 50 Mhz-340 mg 2849 

Innova 1500 DX266.340 mg 2299 

Innova 150C DX266-340 mg, active . 3339 
Desktop 486 DX2-66, 420 mg, 

monitor, multimedia 1549 

Desktop Pentium, 420 mg, monitor ...1949 
SHARP 

PC866OPC8650II 3299/2749 

TOSHIBA 

T1910/CS 1449/1989 

T1960CS/CT 2339/2989 

T2400CS/CT 2869/3595 



Drives 



/OMEGA 

Transportable 150 469 

Insider 150 419 

Tape 250 mg insider 168 

2 IMG Floptical Insider 349 

MAXTOR 

7213A210IDE 189 

7245A 245 IDE 509 

734SA 345 IDE 229 

SEAGATE 

ST3243A213mg 179 

ST3391A 260 mg 509 

ST3491A452 mg .229 

ST3655A 528 mg 309 

WESTERN DiaiTAl 
340 MG/425 ma 199/209 

FLOPPY DRIVES 

1.2 mb/1.44 mb 49/39 

Micro Solutions 1.2 mb/1.44 mb....159 
Dual Floppy Drive 89 



Tape Drives 



CONNOR-250 149 



COLORADO MEMORY SYSTEMS 

Jumbo 250 MG Internal 145 

Jumtxj 350 MG Internal 169 

Trakker 250/350 568/319 

2120 Formatted Tape 17 

MICRO SOLUTIONS 

80/250 Backpack 579 

CD-2X 308 

Back Pack 210 mg Drive 339 



CD Rom 



Plextor Quad Int 415 

Plextor 5028-Ext-DS 318 

Chinon 535 Inl/Ext 549/349 

Discovery CD 16 Int 219 

NO SURCHARGE FOR CREDIT CARDS! 



1-800-438-6039 

Open weekdays: B:30am to 8:30 pm 

Saturday: 9:00am to 5:00pm 
(706) 860-7364 • Fax (706) 860-7358 
Shipping (708) 541-2394 



CIRCLE 015 ON READER SERVICE CARD 



^Jexds Instruments 




TravelMate 4a00M 

▲ Brilliant color display 

▲ 16-bit sound card 

▲ Integrated pointing device 
A PCMCIA Type III slot 

PfOCMSOf SCf8M Hi 

4863X25 8 2' Enhanced i2i)VF 

486SX250 9 5 Dual Scan 200MB 

466SX2'50 8 4' Active 340M8 

4860X4/75 9 5- Dual Scan 455MB 

486DX4/75 8 4-AcU« 340MB 



Price 

Si 879 
$2759 
S3099 
S4439 
S4889 




TravelMate Intelligent 
Docking System 

▲ 6 16-bit ISA slots 
A 2 PCMCIA Type III slots 
A 2 3.5' and 2 5.25" drive bays 
A Auto Load/Eject feature 



CD-ROM Docking 
System 

Transform your TravelMate 4000M into the 
Ultimate Mobile Multimedia System with the 
Portable CD-ROM docking system 

A Double-speed CD-ROM drive 
A 250ms access time 
A Built-in speakers 
A SCSI II connector 



Tl 




AST 
NEC 







COMPAQ 
TOSHIBA 


TravelMate 4000E Color 

Processor Screen Price 


486SX/25 8 2' Enhanced Color S1699 
4860X2/40 8.2- Enhanced Color S2069 
4860X2/50 9 4- Dual Scan S2319 . 
486DX2/50 8 4' Active S2819 
4860X4,75 8 4' Active S3549 ' 
486DX4/75 9 5' Active S3999 


^Shop end Conipcv^ 


Don't Settle for Less 






^ Texas 
TM4000M Instruments 




TM 4000E 




LaserJet 4L 

A 4PPM 

A Crisp. 300dpi print quality 
A 1 -Year Warranty 

LaserJet 4L S609.99' 

•Price Includes S50 rebate through 12'31/94 

DeskJet/DeskWriter 540 

A Sharp, 600 x 300 dpi "laser-like " 

print quality w/ith REt 
A 1 5°o faster color printinjp with 

512kbRAM 
A 3-Year Warranty 




LaserJet 4L 

DeskJet/DeskWritef 320 

A High-quality 3 PPM printji 
A 600x300dpi with REt 
A 1 -Year Warranty 

DesUet 320 S299.99 
DeskWriter 320 S299 99 




DeskJet 540 
DeskWriter 540 



S289.99 
S289.99 



DeskJet/DeskWriterSeOC 

A Color 600 X 300 dpi "laser-like" 

print quality 
A Resolution Enhancement 

Technology for smooth, cnsp 

text and graphics 
A 3-Year Warranty 



DeskJet 560C 
DeskWriter 560C 



S479.99 
S47999 



DeskJet 320 

Shown with sheet feeder 

and color kit option. 




ut the 
new ScanJet 3P 
and ScanJet Ilex 
scanners! 



LaserJet 4P 

A Sharp. 600dpi print quality 

▲ 2MB RAM w/Memory 
Enhancement Technology 

▲ 1 -Year Warranty 

LaserJet 4P $959 99 

LaserJet 4MP 

A True 600dpi resolution 

A Auto switching between Mac and 

PC environments 
A 1 -Year Warranty 
LaserJet 4MP $1379.99 

DeskJet 1200C/PS 

A 45 scalable fonts w/Adobe 

Postscript Level 2 
A 4MB memory expandable to 20MB 
A 1 -Year Warranty 

DeskJet 1200C/PS SI 969.99 

DeskJet 1200C 

A Sharp. 600x300dpi ' laser-like" 
print-quality v;ith ColorSmart 
A 2MB memory expandable to 26MB 
A 180-sheet paper tray 
A 1 -Year Warranty 

DeskJet 1200C 81349.99 



Guaranleeil Lowest Price 

Tlie Best Branl Nimes 
30-ilay Money Bact Guatintee 
Never 1 Restocking Fee 
30-day Price Protection 
PC Computing Five Star Award 
Litelime Ts/Z-free Technical Support 
FREE Hardware Contiguration 
FREE Software Installation 
Same Day Shipment 
Pre lnstalled Software Discount 
All Maior Credit Cards Accepted 
Never a Hidden Surcharge 
$4 95 Shipping on Most Penpherals 
Compaq Authorued tor Direct Marketing j 
90 Days Same As Cash 
Hewlett Paclian) and IBM Authonted 
Low-Cost Business Leases 
Volume Purchase Agreements 
Customer Satistaction Is Top Prionty 



pp^Ni)iH|ting 



PCs Compleat is the proud recipient of 
PC/Computing magajine's highest Five Star 
rating for service and overall performance 
in its listing of the nation s leading direct 
sellers. 



,1,1' 



THE BEST BRANDS PRICE DELIVERY SERVICE 



HEWLETT 
PACKARD 

A u t h o r i z f il U f u I e r 

e PCs Compleat All prices subiect to charge and do not include shipping Monitors sold separately Lease prices reflect 36 month operiling lease to approved business cus- 
tomers All products or brand names are trademarks ol their respective companies PCs Compleat. 34 St Martin Drive Marlborough MA 01752 Phone |508| 480-8500 Not 
responsible tor typographical errors CIRCLE 092 ON READER SERVICE CARD 




CALL TODAY! 



800-598-4727 

International (508) 624-6400 



tanw 




VwsaS 



I — — . 



A 486 processor 
A 9.5' screen 

A SurePoint integrated pointing device 
A 2 Type II PCMCIA slots 
A Only 4 lbs. 

Processor Screen Hard Drive Price 

486SX/33 9.5 Mono 210MB SI 699 
486SX/33 9.5' Dual Scan 210MB SI 889 
486SX/33 9.5' Active 210MB S2839 
486DX2/50 9 5" Active 260MB $3299 

Lease for $62/mo. 



Save Up To $250 
When You Decorate 
An NEC 
Notebook! 

A Buy an NEC Versa ^ 
NoteiMNik. ^ 

A Compleat your purcha^ 
wfttianyoraUof these 
peripheials. 



A 



Stuff ifourstockinav 
a $50 instant rebate 
€ti peripheral/ 



with 



NEC 



on 




A 486DX2y'50 

A 4MB expandable to 20MB 

A 2 Type II PCMCIA slots 

A MS-DOS 6.2, Windovi^s 3.1, built-in trackball 

A Removable tiard drive 

A Removable floppy - add second battery 



Processor Screen Hard Drive Price 

486DXZ'50 9 5 Dual Scan 250MB S2839 

486DX2/50 9.5' Active 250MB 

486DX2/50 9.5' Active 340MB 

4860X2/50 9.5' Active 540MB 

Lease for $104/ino. 




S3619 
33799 
$4279 



Versa M 



A 486DX4/75 or 486DX4/100 processor 
A 2 Type II or 1 Type III PCMCIA slots 
A Removable hard drive 
A Removable screen 
A Integrated speaker, microptione 
A MS-DOS. Window/s 3.1 . Windows Sound 
System. Video for Windows Run-Time 



«(«»<•«(• 
«««••••«• 



OLjL 



P4 

Ions 



Processor Screen 

4860X4/75 Dual Scan 
486DX4/75 Active 
486DX4/100 Active 
486DX4/75 High Res. Active 
486DX4/100 High Res. Active 
486DX4/75 True Color Active 



Hard Drive Price 

340MB S3899 
540MB S5199 
810MB $6049 
540MB $5579 
810MB $6429 
340MB $5099 



Lease for $143/mo. 





•Program Guidelines: 
Cannot be combined with any 
other offer. Offer good only while 
supplies last. Limit one of each 
peripheral per notebook purchased. 
Offer valid November 1 - December 31,1994. 



PCs COMPLEAT 

TK BfSMMWS • raiCE ' OEUVfBT SERVICE . 



IViaxtd^ 

MoblleMax 131 

ANGIA' 

SafeJack 28.8 
PCMCIA 
Modem 





NEW! Here's the fastest 
portable CD- 
ROM drive 
on the ^ 
market! 
Features 

500KB/sec transfer 

rate. 240ms access time & 256KB con- 
tinuous flow cache. 

$339.99 after $50 rebate 

Also available with NEC's 16-bil SCSI-2 inter- 
face carcJ & Microsoft Encarta for $409.99 

Take a ride on the fast 
side v/ith the new NEC 
PCMCIA SCSI 
adapter! Now you 
can make all the right 
connections for all of 
your SCSI peripherals 
including hard drives, 
scanners, and tape drives. 
inaUDEDFREE! 

1 1 Million business phone numbers on 
CD-ROM 

$249.99 after $50 rebate 

I Add 16-bit stereo sound to any note- 
book with this portable sound solution 
that plugs right into the par- 
allel port. Just f 
awarded the • 
Reader's 
Choice Av/ard 
by Multimedia 
World Magazine for 
the best portable sound quality! 

Includes a built-in speaker microphone and a 
printer pass-througn port 

I $99.99 after $50 rebate 

I The MobileMax 131 is the largest 
capacity PCMCIA Type III hard drive 
I available today! It's able to withstand up 
, to 600Gs of non-operating 
' ^ shock so you can trans- 
^port large volumes of 
idata between mobile 
^and desktop systems 
I easily and safely. 



I $289.99 atter $50 rebate 

rangia^newPCMCIA28^/^^at^^ 
Modem bnngs you nev/ speed 
records in data 
communications! 
This V.34 modem 
allov/syou to transmit^ 
data at throughputs 
up to 11 5,200 bps 
and fax with speeds 
of up to 14,400 bps. 
And at S50 off, it's 
a super deal! 

$399.99 after $50 rebate 






AST Value ^ NEC: Versatility 



Ascentia SOON 

▲ 486SX/33 or DX2/50 processor 

▲ 4MB RAM expandable to 20MB 
A 9.5" Dual scan color display 

A PCMCIA Type III slot 

Model Hard Drive 

4/33S Model 253W 250MB 

4/33S Model 343W 340MB 

4/50d Model 253W 250MB 

4/50d Model 343W 340MB 




Price 

S2099 
S2259 
S2349 
S2499 



Lease for$84/mo. 



Ascentia 900N 

A 486DX2/50 or 486DX4/75 processor 
A 4MB/8MB RAM exp. to 32MB 
A PCMCIA Type III slot 
Model Screen Hard Drive Price 

4/50 Model 343W lO J Dual Scan 340MB S2719 
4/50 Model 343W 9.5' Active 340MB S4149 
4/75 Model 343W 10.3' Dual Scan 340MB S3219 
4/75 Model 51 3W 1 0.4- Active 51 0MB S5029 

Lease for $83/mo. 

Bravo LC Desktops 

New Generation! 
A 4/8MB RAM exp. to 64MB 
A VESA local bus graphics 
A MS-DOS 6.2. Windows 3.1 
A Energy Star Compliant 
Model RAM Hard Drive Price 

4/33S Model 273W 8MB 270MB S1289 
4/50S H/lodel 273W 8MB 270MB SI 31 9 
4/66d IVIodel 273W 8MB 270MB $1579 
4/66d Model 543W 8MB 540MB S1669 

AST Color Monitors start at $369.99 
Lease for $50/mo. 



AST Advantage! 

Adventure Multimedia 

A Available in All-N-One. Desktop, 

or Minitower models 
A Double speed IDE CD-ROM drive 
A 16-Bit Creative Labs Soundblaster 
A 14.4 Send/Receive Fax modem 

wAelephone answering 
A Over 17 software titles 
A 3-Year Warranty 
Model Hard Drive Price* 

486DX2/50 Deslrtop 540MB Si 349 
486DX2/66AII-ln-0ne 420MB Si 499 
486DX2/66 Desktop 420MB SI 589 
Pentium 60MHz Desktop 540MB Si 999 

Lease for $50/mo. 

•AST Color Monitors start at S369. 99 



Ask about our Compleat 
Advantage Multimedia Bundles! 



Ready Multimedia 
Deslctops 

A 486 processor 
A VESA local bus graphics 
A NEC CD-ROM drive 
A SoundBlaster 16 sound card 
A Speakers, microphone 
A 24/96 fax modem 
A MS-DOS. Windows, Quicken 
A CD titles: Compton's Encyclopedia, PFS 
Windovi/ Works 

Procassoc HartOrim Price* 

486SX 33 desktop 270MB Si 299 

486DX2'66 desktop 340MB S1539 

486DX2/66 minitower 420MB S1639 

P60 Minitower 420MB S2219 

'NEC monitors slarlM S339 99 

ffor$50/mo. 



Multisync Monitors 



XE1&-Enterprise Series 

▲ 15' SVGA. 1024x768ni. 28mm 

▲ Opticlear Surface 

▲ MPRIl, Energy Star 

▲ OSM. Monitor Manager software 

Multisync Enterprise S Professional Series 

Xti 7, 1024.76801, 28mm S939 99 

XP15. 1024x768ni, ,28mm $649.99 
XE21 1280x1024m, 28mm S199999 

Ask about the new series of XE and XP tnonitois! 



^3 




Adventure Multimedia 




MultiSpin CD-ROM Drives 



MultiSpin 4X 

600KB/sec transfer rale. 220ins 
access time. Available stand-alone or v/ith a 
16-bit interface card and Microsoft Encarta. 
As low as $389.99 

iVIuitiSpin 3Xp Plus 

5 ; • , lie, 240ms access time. 

Poruiiiu ,ihj iUciinlined tor tlie notebook 
user. 

Available stand-alone or witir a 16-bit 
interface card and Microsoft Encarta. 
As low as $389.99 

MultiSpin 2V 

300KB/5ec transfer rate, 320ms access time, 
IDE interface included. Simple Start, 
Installation Kit and Microsott Encarta 
included, its /ow as $779.99 

2V Deluxe version also includes Creative 
Labs SoundBlaster 16 sound card speak- 
ers, batteries and ttie best-selling titles. 
MYST and SimCity Just$299.i 




486DX2/40 processor 
A 4MB RAM expandable to 20MB 
A 2 Type II or 1 Type III PCMCIA slots 
A Large built-in trackball 
A MS-DOS. Windows 3.1 , Tabworks, 
Lotus Organizer 

Display Hard Drive 

9.5" Dual Scan 250MB 
8.4" Active 250MB 

Lease tor $9Q.24/nio. 



Price 

$2459 
$3119 




ProLinea Desktops 

A 4MB RAM expandable to 100MB 
A 3.5" floppy drive 
A Local bus graphics 
A Pentium upgradable 
A Energy Star compliant 
A MS DOS 6.0. Windows 3.1 



Processor 


RAM 


Hard Drive 


Price 


486SX/33 


4MB 


270MB 


SI 059 


486SX2/50 


4MB 


270MB 


S1169 


486DX2.'66 


4MB 


420MB 


SI 499 


4860X2/66 


4MB 


525MB 


SI 639 


486DX4/100 


8MB 


420MB 


SI 999 



Centura 400 



•COMPAQ color monitors start at S279,99 



LTE Elite 



486 processor 

4/8MB RAM, Exp. to 20/24MB 
Built-in AC adapter 
Removable hard drive 
2 Type II or 1 Type III PCMCIA slots 
integrated trackball 

MS-DOS 6.0. Windows 3.1. MS Video for Windows Runtime 




Processor 

486DX2/40 
486DX2/40 
486DX2/40 
4860X2/50 
486DX2/50 
486DX4/75 
4860X4/75 



Display 

9.5" Dual scan 
8.4" Active 
8.4" Active 
9.5" Mono 
9.5" Active 
9.5" Active 
9.5' Active 



Hard Drive Price 

170MB $3119 

170MB S3779 

340MB S4159 

250MB S3299 

340MB $4999 

340MB S5669 

510MB S6139 



COMPMX 

LTE BUTE 



Lease for $114/mo. 



LTE Elite 



COMPAa 



THE BEST: BRANDS PRICE DELIVERY SERVICE 



|^^B|a4 Hours V 

^^^^^^^Ht A Holidays 
^^^^^^H[rB P.M. 



CALL TODAY! 



800-578-4727 

International (508) 624-6400 



CIRCLE 268 ON READER SERVICE CARD 




T4900 

A 75MHz Mobile Pentium Processor 
▲ 8MB RAM expandable to 40MB 
A 810MB hard drive 
A 10.4' active matrix color display 
A 1 Type II and 1 Type III PCMCIA slots 
A Accupoint integrated pointing device 
A MS-DOS 6.22, Windows for 
Workgroups 3.1 1 , Windows Sound 
System 2.0, Indeo Video, and 
Runtime Video for Windows 



Toshiba Direct 




T4900 



Portege T3400 

A Ultra-portability at only 4.1 lbs. 
A 4MB RAM, expandable to 20MB 
A PCMCIA Type II slot 
A External 3.5' disk drive 
A Integrated AccuPoint pointing devtee 



■ra4CjOCT 4868X33 7.8" Active' 250MB 
T3600CT 4860X2/50 8.4' Active 250MB 
Uanfor$10B/iM. 



$2899 
$4069 



TOSHIBA 



Satellite Notebooks 

A 4MB RAM expandable to 20MB 
A 9.5" display 

A 1 Type III (T1900), 1 Type II and 1 Type III 

(T2400) PCMCIA slot 
A 82-key keyboard 
A MS-DOS. Windows 3.1 
A Ballpoint mouse with Quickport (T1900) 
A Accupoint pointing device (T2400) 
Enhanced power management 



as low as 

$1499 



T1910 
T1910 
T1960 
T1960 
T1960 
T1960 
T2400 
T2400 
T2400 
T2400 



PrecMsor 

486S)(/33 

486SX/33 

4860X2/50 

486DX2/50 

4860X2/50 

486DX2/50 

486DX2/50 

486DX2/50 

486DX2/50 

486DX2/50 



Scraea 

9.5" Mono 
9.5' Dual Scan 
9.5' Dual Scan 
9.5' Dual Scan 
8.4' Active 
8.4' Active 
9.5' Dual Scan 
9.5' Dual Scan 
8 4' Active 
8.4' Active 



Hard Orhra Prin 



200MB 
200MB 
200MB 
320MB 
200MB 
320MB 
250MB 
320MB 
250MB 
320MB 



il499 
$2039 
$2379 
$2629 
$3029 
$3259 
$2929 
$3089 
$3639 
S3799 



Lease for $55/iM 




T2400 



video 



T4700anilT4800 

A 8MB RAM. expandable to 24MB 
A Brilliant 9.5' color display with local 
A 2 PCMCIA Slots (Type II. Type III) 
A Microsoft Sound System, built-in 

microphone, audio out port 
A MS-DOS, UltraFont, Indeo video compression 

software, Windows for Workgroups 3.11 



T4700 486DX2/50 
T4700 486DX2/50 
T4800 486DX4/75 



Screen 

9.5' Active 
9.5" Active 
9.5" Active 



Hard Drive Price 

200MB S4549 
320MB S4899 
500MB $5599 



Lease for $160^ 





XJACK 
28.8A14.4 
MODEM 



Mo^^HHl^cellular 
poc ket mod ems 



Artisoft 

LANtastic V6 0- Starter Kit 
LANtastic V6 0- 1 User 
LANtastic V6 0- 5 User 
NodeRunner/SI 2000C 
Eagle NE200T PCMCIA Ettiernet 



S229 99 
$79 99 

S329 99 
S74 99 

SI 99 99 



Modem Description 

XjnjJ 14 4M4XjACK 

CC3144 14 4/14 4 PCMCIA 

XJ2144 14 4/14 4 XJACK GOLD 

CC4144 14 4/14 4 PCMCIA GOLD 

XJ2288 28 a/14 4 XJACK 

CC3288 28 8/14 4 PCMCIA 



Price 

S219 99 
S219 99 
S249 99 
S249 99 
S449 99 
$449 99 



^Megahertz 

Puitliiii iny Migahirti mottm ind g<t 
WinFii PRO 4.0 lof onlii U9.N. 




Ask about the complete line ol Eagle adapters 



Smart Modular 

SMART ST1414L 
14.4/14.4 
fax modem 

with Voice Mail! 



Maxtor 

270MB IDE Drive. Enhanced Kit 
345MB IDE Drive. Enhanced Kit 
546MB IDE Drive. Enhanced Kit 
131MB PCMCIA Drive, Type 
171MB PCMCIA Drive. Type 

MobileMax 
131 



$189 99 
$199 99 
S289 99 
S339 99 
S389 99 





MiniStor 

MiniSlor 260MB Drive, PCMCIA Type III S339 99 

MiniSlor. 340MB Drive, PCMCIA, Type III S439 99 

Dxkll Socket. PCMCIA. Drive Bay Ampler $99 99 

260UB Drive PCMCIA. Ill w Dockit Socket $399.99 



Copynghied material 




ThinkPatT 510 subnotebook 

▲ IBM 486BL2y'50 processor 

▲ 4MB RAM exp to 20MB 

▲ 200MB hard drive 

▲ 7 7' color display 

▲ Type II PCMCIA slot 

▲ TrackPoint II integrated 
pointing device 

▲ 3 5' external floppy dnve 

▲ Weighs only 3 8 lbs 
A IBM DOS 6.3. Windows 3.1 . Lotus cc:Mail. 

Organizer. ScreenCam. Official Airline Guide 
FlightDisk. CoSessions Host, Prodigy, America 
Online, and FaxWorks 3.0 



ValuePoint® Performance Desktops 

Unmatched feature set! 
▲ 486DX/33. DX2/66, or DX4/100 

processor. Pentium upgradable 
A 4/8MB RAM exp to 128MB 
A 54-bit VESA Local Bus Graphics 
A SeiectaBus VESA or PCI Bus technology 

(interchangeable) 
A Support for up to 4 IDE devices m.^ ^ ■ , 
A IBM DOS 6.3. MS Windov/s 3.1 1 ^3 L T • 
A 3-Year Warranty 

Hew low prices! Call! 




IBM' 



ThinkPad 360® notebooks '^O'l" ^ 



486SL/33 processor 
4MB RAM exp. to 20MB 
Modular design, removable hard dnve & floppy dnve 
Local Bus Graphics with 1 MB video RAM 
2 Type Hon Type III PCMCIA slot 
TrackPoint II integrated pointing device 
IBM DOS 6 3. Windows 31. Lotus cc:Mail. Organizer. 
ScreenCam. Official Airline Guide FlightOisk. 
CoSessions Host, Prodigy. America Online, and 



ThinkPad' 
360 



FaxWorks 3.0 






A Port Replicator and Docking Station available 


Screen 


Hard Drive 


Price 


9.5" Monochrome 


170MB 


81 839 


9 5" Monochrome 


340MB 


S2229 


9.5" Dual Scan 


170MB 


S2279 


9 5" Dual Scan 


340MB 


S2659 


8 4" Active Color 


170MB 


S2719 


8.4" Active Color 


340MB 


S3099 





ThinkPad 360E Notebooks 

A 486DXZ 50 processor 
A 170MB. 340MB or 540MB hard drive 
A Active color and dual scan color models 






ValuePoint® 
Performance 



IBIM PC 300 Desktops 
NOW AVAILABLE 




^Zenith Data Systems 



Z-STAR EX Notebook 

High-end features at a low-end price! 

A 4860X2/50 processor 

A 4MB or 8MB RAM expandable to 20MB 

A Modular design with removable hard drive, 

floppy dnve and screen 
A 32-bit VESA local bus graphics. 1MB video RAM 
A Two Type II or one Type 111 PCMCIA slot 
A Enhanced J-Mouse pointing device 
A Built-in AC adapter 

A MS DOS Windows 3.1 and CoSession Host software 
A 1 -Year Z-CARE on-site service 
Processor RAM Screen Hard Drive Price 

4860X2/50 4MB 95 Moro 200MB S1699 
4860X260 4MB 9.5 Duai Scan 2G0MB S2179 
486DX260 8MB 9.5 Dual Scan 340MB S2549 
486DX2/50 4MB 9 5' Active 340MB S3309 



as low as 

$1699 



Z-NOTEFLEX IVIultimedia Notebook 

Modular arcnitecture for a muiutude 01 user-upgraaaD.e features 

A User upgradable processor, memory, hard drive, 

display and more 
A 4 or 8MB RAM expandable to 24MB 
A 32-blt VL local bus video 
A Detachable video display 
A Built-in 16-bit stereo soun<t1iMb speaker and microptrane 
A Integrated trackball 
A Two Type II or one Type III PCMCIA slot 
A f*flS-DOS, Windov/s for WorltgrouDS, Microsoft Sound System 
A 3-Year Warranry 

Processor RAM Screen Hard Drive Price 

486DX2'50 4MB 10.3' Dual Scan 200MB S2859 
486DX2/50 4MB 10.3' Dual Scan 340MB S3149 
486DX2/50 4MB 9 5 kHm 340MB S4339 
486DX2 50 8MB 9.5* Active 450MB S4759 
486DX4/75 8MB 9.5' Active 520MB S5339 



Z-PLAYER )^ 
Multimedia Unit ^ 

A complete portable multime- 
dia solution for any PCMCIA 
notebook! 

A Integrated double-speed 
CD-ROM dnve. 16-bit 
stereo sound, speakers & 
audio in/out ports 

A PCMCIA Type II interface 
included 

A Upgrade any notebook with 
PCMCIA to a full multimedia 
machine m one easy step 

A Desktop interface now 




PCM 12/948 






THE BEST: BRANDS PRiCE DEUVERY SERVICE 



ours 



•J Ji-j'yi 



ZENITH n 

DATA SV STEMS 



Z-NOTEFLEX ACCESSORIES 

FLEXDOCK porl replicalor $219,99 

FLEXBAY floppy bay/batlery rectiarger $159 99 

FLEXSHOW Multimedia Companion $799 99 

FLEXSITE LCD display stand S199 99 

CIRCLE 238 ON READER SERVICE CARD 



CALL TODAY! 



800-578-4727 

International (508) 624-6400 





Pentium" Power. 



lA)U'er Prices. 
Faster PrtKessors. 
(ireater Value. 

IIh' aui'MiiiU' iMmcT and li)^tnin!> 
spitil (rf Pentium " p^)C^^S()^. \mv 
chaiiKttl ihf luci' and tlii' tiiv d ccHnpui- 
inR itKlas (in-jiiT powi-r Fasa-r sptttl. 
And mm . kmiT prices. 

We've jiLs> a-duced tlie prices of 
our Penlium SNMinis across ihe Niard. 
Fnmi our hiRh-pimi-red dt^kI()ps lo our 
lop-of-the-line lowm And if sm'tv \«)rk- 
inn with potter-huPRn applicilions like 
grj)>hics. nuilliiiu'dia or (^U)A".VM. now 
>nu can run lluin al ihe sjxx'd \ou've 
been wishing for. .Vi a price wu'w been 
hoping for. 



Powetful Savings. 



You'll also pet something «hi prob- 
abh uouldn't expivt for such a low price 
A hel|)ini; hand. Because when you i-all 
as. \ou dim 1 talk lo ;m order-laker \ou 
speak with a pnibleni-siher. a profes- 
sional u~ained lo hdp vou diiemiine \our 
needs bi'fon- niakini! voiir pureha.se And 
Iliat ran Ix- p;uiiailarK \aliuble if Nou'n; 
new lo tlie world of Pentium. 

We'll iK'lp MMi configun- the pre- 
cise s>Miin Nou nml for the pt-ak perfor- 
mance \m want ...and our lll-poini 
liiiaromir assu^^ vou of a risk-free 
('.onipiiAikl s>Meni. Which is another rra- 
son lo nio>e up lo Pentium power al pow - 
cTful sa\inRs! 




J VM>a\ Money- 
Hack (iiiaraniif 

J lifetime t-hour. 
~-iia\ Tit hnical Suppon 

_J Remote Resnie Online Support 

J ,<(l-I)a\ Price PnHitlion 

J One-Yi-ar Onsile Service 

-1 One-Vi'ar limited W arranty 

_l()ul-of-Warraim Repairs 

J IjfeUme BUS Support 

J Onsiie Installation ()|)ti(>n 

-I KminmmentilK' Si-asitivv Packaging 



Co, 






CP60p 
Desktop 


CP60p 

Mini-Tower* 


CP90p 

Mini-Tower* 


CP90p 
Tower 




Inifl WiMIl/ Pciilium 


Init l WWW/ Pi-nUum 


Intc-I 'NIMH/ PciiUimi 


Inii'l 'MiMHi-Pentiuni 




HMB 


8MB 


HMB 


KiMB 


Oicbe 


iS<iKK 


256KB 


2S(.KB 


25(.KB 


Hard IMi r 


iliMB 


420MB 


4iOMB 


UiB 


hxpan.tion 


S SloB. 3 Milh PU 


« Sltrts. 3 with PU 


8 Slots. 3 with PU 


S Slots. 3 with PU 


Viiniliir 


14"N-I 


15" N-l 


15" VI 


U" N-l 


Udeit 


IMBIVJ 


1 MB PCI 


1MB I'd 


IMBIHI 


(DiaUl 


OpUonai 


Dual SiHtii 

(.ompliiini 


Dual Sptiti 
MW'J (itmpliani 


DlKll S|Htli 

MW2 (.ompliani 


Fax/Modrm 


No 




Vl'!. 


No 



.4// 1 Syslenv. Incliuir: lOl key- Keyboard. Hlmuofl Momr. 3.i'Hop/n. MSOOS6.J. Vlndoii^for VorkgniulK 311. 

(omfiuSen f Starter kit... and More! 



Price 

Lease 



$2,195 $2,299 $2,599 $3,795 




St(2/mo. 



S'Jj/mo. 



$129/1110. 



To Order Or To Rm"i\e A Krtt- Caialogui- 
(all ("am ■ "pni CST) 

1-800-456-3660 

lux 5IJ/ii/-Jf<(}J 



CompuPiclcl 

CUSTOMER DRIVEN. BY DESIGN. 



12.33" Tetiin()l(\i,'\ iioulexaiil 
Austin, Tf.vab "S"27 



' Sfiecial itinji^initioti luaiirpni the IhvI 
laluf' (aiU Jhr iuUiIidiuiI fihdiif! iiii \iiur 
nuv custom iimfiiguruttim of these uran) 
ntber Ompuljil^fmidiuls 



CIRCLE 126 ON HEADER SERVICE CARD 



Ml H Nil. NelV^ 
NSIMXMS. iMdand 
M UK iiiRlN Appro««d 




Mm or Ifpapi^Hcil cmn 1W tald lliadr kino » ■ nrpMrni) 



^ aiMiiii lni-CMifM minoclliMrfcr 




^OftnliM Nlinn 




CALL PUBLISHER'S TOOLBOX: 1-800-756-2250 TO ORDER or ORDER BY FAX: 608-828-1112 



PUBLISHING 



□ mmnoucT pnotos^op^o 549" 

□ Fn«ftand40(New') 369» 

□ GUlfyEflKts Vol 1.2.3 ea I??' 
D PigMikirMigabundle . Vfs 

C NEW PMWUCT: Prmm 4.0 c/. 

'C. TypeManagei 3i) .43' 

CM 

G CofWORAW 5 0 DskVCO 569»/449 
G CotaDHAW 4 0 Dsks-CO 359».?55 
C ConlORAW! 30[)aks«) . 128>V9»' 

□ Upgnde 3 to 5 MaCD 32m4ig« 

a Uppndt 4 to 5 [Mis«0 229^/1 79" 

Com GaSety/Cort How J9«»75" 

Cord Plato CDs 61 18" 

□ Cof«IPHOT(H>*INT5 139» 

u COf« VENTURA 5 CO 333« 

u Cord VENTURA Upgnde 189« 



□ Andronwdi Fim Stnes 1 & 2 ai 79" 

V, Aiwnation Worts Intorxtn* i«9" 

C Astound 125» 

□ auBwRten 89" 

□ mmWCT ElBtcReiHy 349" 

□ KW PWaUCT: Ffsal Panto 30 329e 
DKarsPowwToolt 119" 

□ MKtonitiki Dinclor 8G9> 

Masterctips CD'Dnk ea 96" 

1j MulOmMa Tooltiooli 3 0 675" 

□ PWura PuOtehof 5.0 135" 

□ PbarTypartry...- 169" 

Pi tMrtM lofl Talk Force 89" 

PuUWiar'sTaAFom _ 49" 

n OuarWtPrjsj 33 58B" 

■ " ici Truespaca 495" 

hitlistimg Uliimu 

Hifijii GrapdicsSutai 96" 

r. lma9eP*S2 ..125" 

G Texttrdge - 79" 

□ WordscaiVWo(dacan»3.0..179"'3S9" 
Z'. Winlu PT0 4 aMlwark 77»/2«9» 



r. Adobe Type Lit)nry m stock' cau. 
Vi foiaograpnar/fonlonutic 249"/39" 
n FortMMar/ChamHaon 49".1S9" 
Monotype FonaFom CO (4 Ffael) 9" 



L ExceiSaUpgrade 299"n2S» 

C 0flice42AJporade 459«»/275» 
C fJtetmlO 89" 

r Word so/upgrade 299"f125« 

; All Products am 



PRINTERS 



Rnmafi/Prvnafa Pro .. 
Pnmer SupptMi 



..689"/1389« 

C*IL 



ljnrJel4«.4M>.4l.4V.4VM oiu 

DettJMSe0c/1200c spccui 

Ma m oiy/Poitscnpl SIMM call 



WM 120(minpnnter 1000 699"/ia99" 



Imager Plus 6. 6L. 12 .. 

Design Jet Sena* 

W 

Laserpn 50 



...Oil 



1149" 



TABLETS 



SkS. 



..119" 



exWIZ^I 2 Pressure Sens 1 95«'229" 









MMa BmMMa TitMs Id BraeMc P 
■tt nnswi SOTfitim 




• liMM 


•I4I" 


iiatitt 




It lit 




iiiia 


HP" 



KRAPinOlUTl!! 




Push a button, make a scan. Is It really tt»l simple! Witti the new 
Agfa StiidioScan II. it can be That's because StudioScan II was 
designed lor simple operation Two levels ol scanning sottv/are 
are built in — easy-to-use Agfa FotoSnap and comprehensive Agfa 
FotoLook Plus, our exclusive. 42-paoe "Introduction to Digital 
Scanning" will guide you through ttie scanning process What's 
more, every StudioScan II comes complete with Agfa fotoTune 
color management sofh/are and our IT-3 reference target, along 
witti Adobe Photoshop LE and OmniPage Direct OCR softwaig^ 
All in a 400 X 800 ppi, 30-b(t. one-pass scanner. 

m (DTfllOC lU 



Tlw norkfs Pest Mffing page recopriboo 
1 icAoara. s now more accuoM. advanoad. 
and aat«r to usa. It <iow onars an ttw ledi- 
breMiioughh ol Caare'i titaal 
I n Optcai Chaiaaar RacogiKion 
, R racognUts vMualy any oomplei 
M-m maoai Htol laPi of leiil 
I crimaQ W an d II laialn a m n 
Itomiat Wtiaft more It even recog- 
. rs peried Icr reccgnsmg lagli 
tolMomiatiap 





Whetner you need soitvm. MMiara. digi 
tmrs. acceiera'.Ml videu cards dual page 
nonilon, lemooable storage and output 
oavces sucb as B^iie pnnlan and cokx 
croofafs. yauH Rnd n aa ntlde our calakig, 
atpnosyDucanlbaaf 



lAauai Riiiury 'las Iwi descntml as Dm 
CoreiORAWi of 30 Sottwa-G' Ov CorM t own 
Irtoiette' ^h* ttmartatjJe su.tf mludes 
evtrymmg you vJi need U) ciaalt protessian- 
al 3D imagery am dnimatnds n« parent 
product to S*m;ily 3D. Vtua' ReaMy inckides 
<oui apptcauons Vsuai Mooei Visual Image 
Randanze tjva, & Vt»ta* luci* rtiree 
AnmaMi Players. Visual Piayc' Aulodesk s 
AnlmMon Player, am Mctosolts Meaia 
Player, and two COa IMad wiBi oaer 1 jOO m- 
iwea and 30 opfsda 




' Digital Luagmg. Hollywood-siyle morphing and power to Ouild 
. your own interactive apvUcal on— it s all part ol Suite Imaging 

lor Windows l-uiri HSC Sottware' iSet the lateM versions of lUe 
\ fiva-siar Kai's Power Tools. Digital Morpti and in'rrActiw Pug 

in Kai'!' Power Tools and bring out llie best in Aldus 
. PhotoSt/ler. Adobe Pliolotliop CoielORAW Fiadai Design 
K Punter and ottier graphics orograms Watci C snal Morph 

t magically transtonn one ima{« mtc aiwtlier to .ma/ing still or 
antmned affects Or iiKOrporate tcitures. iraclals. gradients. 
\ morphing and warping ngtit mio your own casy lo build inter- 
\ active program using Inter Active. 



Tti9 Number Nine Imagine 128 tnie cokir accelerator is ttw latIM 
display board m the twMld! lis deep coky modes outperform other 
board's 256 color modesl It e the fM tnanl to oiler 128 bus ol 
graphics piDcassing for any vionatatxxi ptatform. and il a yours 
today lor PCI based PCs Wilh 4Me ul VRAM, me Imagine 1?8 is 
perfect lor imagng and design piolessionals II delivers up to 1600 
by 12a0resakM)n niagapixellrue cokir rnodat- OoutMWda »«1u- 
ai oesMops. precision tuning for super high refresh rales and a mul- 
bmedia VESA connector Support for all maior operating systems 
anda fiyt-yevwarnnty are irx:iudea 




Ma, UmwCM. OkCMT I Aiwicaii E>«Ra 
AnpM llDSmtwpe YwoaMa^cnoi 
MtliaeMwiisNM 
gurcaata Mdan ait sittxl k D«d> 



t COD MIKCO CivtaadbMaadi.iia»> 
0^ CI aiMi I MX SI iXXAl .'nmrME 
I «ottttlM(VMia<Ma«SS%) 
M piM Ht^ la dnga «IM 
Mii—«i>j»ai> > «iKiiiri_ 
^^JMMie Nphtad or fViM at OMT 

^^■Mdmr't Mnvtr 



901 M*^* . 



t *Ort 1 ■. : I 
JRB Wf?sNl ■ 




^41% .1 



Publisher's 



PuMiliir't Tooltai: IMS S Gmnrin Or . 

Suite I MlMiiion. Witcoiwin SKC Hwrt; 

Mon.- Fn B *ji -7 ra... 

8«. I AJi.- i P Ji.. CMll HM. 

. iW'>^v»'i «M '.c 



CIRCI^ 375 ON READER SERVICE CARD 



SCANNERS 



ScanStudio I -MS* 

nwwtm rmMmw 

Scanjet IIPIICX 489"/a39" 

•'• - ■ ••- _ cau 

Microtek 

:■■ ;r-.. HR___769»fl99'V107S" 
ScanMaMi III (36-bd) J49I" 

Scanlnt^d 1729"rt9S9" 

>:oucn 30-011.1200 dpi 1239" 

Pol$nM 

SpnnlScan 

Rafytk 

All Scanners CNi. 

Umu 

PowerUx*,. _ 3099" 

UC630UAJC1280 .599«1099" 

UC1200 5Pfci»i 
Vista S6LLS6Pro 775»'.895« 



MONITORS 



MF-8617 (17- 1280x1024) _ 779" 

m 

XP17iKP2l 1189»/2349" 

MaUa 

449E.447X.445X 499"n029"«199" 

TCO Models CNj. 



48^/899»'1789" 



i5-/ir'2i- 



MULTIMEDIA 



AR "artner 570622 
CaiKW 

Digital Cameras 

C/tPl/MUto 

SoundBlaster 32 AWE 

VideoBUsterFSZOO 

DRM604X (6 CO Changer) 
PMiler 
•tPiei imtxt.. 
7eac 

■ ;'»rquad CO-Rom 
Tunill 



2e9"/199" 



999" 



S29»/S75» 



■ iMonieity/TaM....J29iV2n" 
.VaMttUa 70"/159» 

iO Wan Speakers 

Quad Speed Recorder 



REMOVABLE 
STORAGE 



1 M2CF7842A/2940 i63i»«79"fl19« 

fuiitiu 

859" 

Iomega 

luiii Insider 150 479" 

.iwnable MuMdiik 150 559" 

■■ jrtndgas ctu. 

b.jiiestSSmaglnlfExl 375"M2Si* 

SyQuest 200 meg Int/Ext 48SH/S68* 

SyQuest 270 meg Int/Ext 509"408" 

SyQuest cartndges ctu. 



VIDEO CARDS 



ATI naaaoKi 

Graphics Pro Turbo' 2'4 MB 389"/SSBH 



219" 



Graphics Eipression 
OlAMOm 

Stealth 64. 2/4 MB 

nurmur 

Ultima Plus. 2?. MB 
Impression Km/PTW 
tkMpprf 

GX£ 64 Pro. 2/4 MB 349"«5» 

GXE64 1?MB 179"«49» 



339»/499" 




JisrSAmFB)n^2S0jxxmiQEmiBii 

Uroradb with us, and Watch 

YOUR WtMDOWS^ APPB 



H.Co. Computer Products 
Has America's Largest 
Selection Of Memory 
Products, And We'll Beat 

ANY USA advertisers' 

Price! 

LIPKTIMC WAftRANTV ON MEMORY 
Product* 

All In-stock Orders Ship Same Day 

Open Saturdays 

PO's Accepted From Universities, 
Govt. Agencies A Qualified Firms 

H.Co. Computer Products. Inc. 
1SS12 Hale Avenue 
Irvine. CA 92714 

(German Office) 
Deisterstrasse 1 1 
Hannover. Germany 
TKU OSI •-45«-24I 1 FAX: OS1 t-4Sa-2440 



SMMMOOULB 



ir9 8c nneo KtCO 

1«9«. JBCO ;6>t ^0 bUOO 

«« i34j(. itvic i«eoc 

16«9re !*"•<) >Jb:C JOSOtl 

niD oulis b y wi»xi jJtoj fanWi t w 
biMnlur ol siauanj PC flkimsJ 



DESKTOP UP6MDES 



TBIMS: 

1. VISA, MC. AMCX. DiftCOVCn. C.O.D.. PitK*P*IO. 
AND APPnevco PO'S only. 

a. FAX OKDCItS, AND iNTEWNATtONAL OKDCNfl 

accepted 

3. All ketuwns meouire an UMA numbew. bownt 
no bortwabe netubnb. 

4. all cbcoit cabo pubcmascb abk vkbifikd 
fob voub pbotection. 



MT 






uew 




WSIO . 


U6<h 


UlsatiPmMlbm S>.'n i>a»LC 


«su> 


135 no 


IMIC 


WtK 


*M«gi MSI/Ill » M> Pv'X'?? 






iirinc tuTA. :0 2>« kT. . 






TUX 








1WX 




XilX, 




stox 




IMX 






lOLDKlT 


emx 


U'MIM' 


U.DX 


Mill' 




W33TL 4araii «w3rt 




»)0U 




Pimun 48fyx At 33 » 






MX 


CiM h« OMB 80 . 


mm 


NK 




Pugt 4aiv2:>. 33 14, 








ISC MO 


5'»aj 




14130 


16MIM0 





is Ud taw aSOvfMn Sew 230 

«ei« in.x 

MM) 390<JO 

M?o^sms.ass>ii.r)E6i.7o ipi^ro 

ABW KX 

3WW WX 

3a2ef' Mur gox 

PS'iM. jResx »Bii>s nx 

4MB .PC 1(9 X 

PSiVHiJEPOliI MOOai ,. CAU. 

Kl\ ESSEMIW. «. MOOEli Ua 

p*i uptm Au. mgoclS c*u 

f&l CCNSU.TANT Ai. MCDElS Mi 

CSIPW MlMOOaS. Mi 

S7S7SI9U95 MIO mCO 

gMBM) lUOu 

nau 4ieMeD 3i2x 



UP AHMnOtS Mi 

Jtok AUMOOCLS . CAU 

Cnr All MOOElS CAU 

D» Au lACOTlS CAU 

mMfMtt AUMCOClS CAU 

s<j< 1^ Mooas CAU 

lam AUMOXii CAU 

lAPTDPUPflfMDB 



TxuwsitTiiijoiiKiii ;ix(a 

«« tmx 

(Ml 3190(1 

rj4x «e znx 

l«AB J79X 

rjirasn !3a*sii'S»j 

4te t49X 
IMII. I52XC tb4(U 18500 

»e NX 

ewe 349X 
14401 ro4X.nK>.> 

aiB . I39X 

4te mx 

I44rAi 164011 (MB 379 X 

USX 11950 T45u: T4ex Tana :ikb 

am taox 



UniJIlVsll 4MB 


S2KX 


Ml 


399X 


IIM 


799X 


unuR(SL/?Sc M 


1.>9X 


4UB 


219 X 


me 


J59X 






4MB 


197 X 


6MB 


257 X 


PitKPBRd 3B6 2MB 


137 X 


M 


359X 


CMMM 




lifl in 1 11— WWII 

NolMil 416 luwali nmMKaBC 


2MB 


tl29X 


4MB 


229X 


M 


179 X 


laU«C 33 31: »c nvnWia 


4Me 


239 X 


M 


38BX 


zBim 

; Ng* J2U. 3:011 VH. UUx 




2MB 


il'SX 


me 


2<nx 


rNDHAJSSm 4MB . 


270* 


SMB 


4.-^X 


zscoi ruB 


129X 


klBMHutSL.Cf 2MB 


99X 


1149114^ »K> 2*e 


89X 


Stnl>on 2W 


13BX 


4MB 


279X 


OIMM 

Tir»(Mli40UI 4MB 


.I199X 




CAU 


TiTMM&C 2MB 


129X 


ASIPWlialC 4lie 


. 135X 


ASTPllMlteSl.il 




tm 


179X 


IM 


7e9X 


ASIftxeie4aG 4MB 


205X 


1M 


94.- X 


AnitPnxtnis MxHCOUS 


CAU 



lASER PMfTBI UPOMDCS 

Bictw ALiMOOaS Mi 

Cinr AuMOOElS Cau 
IjmAcaaiiLavi g\BXO 

7MBMI S1<I9X 





'LoMltOrhknik^ 



To ORDKR CALL. TOU. FNKB 

800*346*7172 
Technical Suppoiit 

714*833*3364 
Fax 

714*833*3389 




PMSlSXPUS 2KBB> 164X 

AUCBD 279X 

bMBbQ &15X 

P!.iaTO .™CPUJ>(i 15600 

lABlWEXP 1/5 jlP 

.««IFGMT (SOU 

FM38en7a ;iim la ?i 4a>5a 3a 

IMT 316X 

.VenO 1991(1 

4MBM] '7701 

TIMIHO U4IJU 

eomm 

V mnaMt/.'. M ifim Pn, 

:ii<BW) «9''X 

MMl . 289(1(1 

4Meeo »9X 

4li(BM) 1C9X 

A<gU) 79 'JO 

JUBIXl <5y'J0 

P'oSVU PitslKi (MUD J09X 

Piunt 4?Sb 31>l 

(MWI MX 

D"Lt.H I noiMt jeenTo 201 

4MBM) 181 nil 

8MBI1D 334X 

■H 

Anoitn 380 It<ai38e S|na38E 

7MBI0IT . S83X 

oeitil 329X 

AlHnHieB Sim4Ri 

4mbm: iqsx 

■(MhT VAX 



M 



379X 
799X 



LAJSK «I 41C V47X 

tuB aox 

0.579. n*<«ait 7X 7J)C 720 720C 



TMWI3X 
Tlm4«l 71(11 



4»ro 



m 

SMB 
4MI 

(*e 

2>« 
OK 

4>C 

HW 
IM 



4«ie 

iM 

4Me 

8UB 



CinnV/5S«s4i« 
(MB 

i.TE38E&'20 «m 
iMiMHiKlii. 4te 
SUB 

LliUll4C5( 4te 



209X 
38eX 
3e5X 
185 X 
317X 
CAi 
CAU 
CAU 
CAti 
CAU 
CAU 

t249X 
429 X 

115 X 
445 iU 
209X 

mx 

144 X 
299X 
189 U 
29tiX 
219X 
215X 
99X 
215 X 
399X 







205X 


ifisar t". ' - 1 -ll.':- '.10 


189 X 


taxxiVMiO AMBMO 


229X 


l4>LJMn«I.K) hP 




MBO 


95X 


4MB BO 


1ii9X 


X>LHf|<4, IMBUD 


4«X 


)«■ im 4 4V 4F 4a 4M 




■9A-300ai 12()0C. OauiiJcl 5X 


4MB 


179X 


8m 


J51X 


»> OoNel 506 5niC.U(J 5^0C560C!fiJ 560C 


256KIID 


59X 


014019 40191 2MBM0 


1D9X 


3SMBM0 


lesx 


«M40» 4031 4079 




2MB BO 


B9X 


««BD 


159X 


KC&knwtoo 9- 


2MB 80 


ixai 




0K:UtB400 2WM0 


99X 


(MIJMBX 820 2MBMD 


149 nc 


4MBM0 


IIBX 


Pmra 44» 4480 441(1 44J0 




2I«M0 


I19X 


4MBM) 


1)9X 


ftmaXLtKb 2MIMD 


159 X 



•UTM CO-PROCESSORS 
UT 

803870l'4l) 
SO]»7I»'3125 
8038 ^ 33. 

8a3e7Si;^» 



KBimii 
8C387SI 
803875. . 
802e7XLni.1 



S79X 

mx 

65X 
..62X 

MX 

87 X 
87 X 
86X 



PCMCIA 

WW YOU BOUafT « WTBOOK OR 
lAPTOP M DC UST COUPU OF YEW 

F TOU ANSWBBI nS. T)BI 
YOU (WeMLY mW A PCMCW SOCN 
n YOUR SYSTBl OCCK OUT HJOOS 
SaBHION OF «« PCMOA 
FBVWWLS, AM) EXPMO TIC 
(M>MtinES or YOUR SYSIBN TOX 



1135 CD 
239 00 
12500 
159 00 
249 n 



1MB SHAM Cvil . 
2(WSSUMC4ra 
51211 IV AHKNMon 
IMSbAoxNettin 
2WfeiA«»Nnl0r 

4MBf4»^Cx(l 
8WniiiiC4r(l 

leMBrwrcn 



lOOMQT^I. 

FAXMOoaa 

9601(4800 
144144 
14 4/2BB 

2am>8 



SI7900 
27900 
479 X 
795W 



1495 00 



(155 00 
20100 

Ml 



10 Bb> T Netwn Aden tl7900 
nma onxni Cam itaakr (99W 
SCSIIPCUOAAdui 729 00 

cpuupfiiuoes 

F YOU HAVE aSN SUFTBMB FKM 
9 UGGEH SYSim YOU (Ml WO A» 

H.CO. oa«MnnzssoR trauo 

AMI N3CASE YOUR SYSTBe 
FOHMMMZ BY UP 10 iOO%. ALL 
uraRADB AfC GASYTOKTMl AN 
ME PWECr FOR FKMETARY OR 

OjOMFSY^raEi 

KCa (»)-M«IMIUI» 

mimmimmmmtmnwmm 



TKC'itWCBNieeb^lK 12900 

S6<ici»raii4aE««K 249n 

«ail6iiOX91l4a4CIK 27)00 

]8a>^i*<rgciii4K50iiK 32300 

3gESI?5tMIC1BM4aES0IM S90O 

»iiiiKgi2iB>«e6>K noo 

HQ iikwnai4ee«wi2 39n 

«5>.'GHi;«]BI48i«llK WIS 

3BS» tSirlKgCtMateOIK 3BtOD 

KOI 25 IK «3BI 4a It Mil «ug 

ma cvK<oM«9ii*v smx 
«25tNia4(l6a44K'5tKCRj WOO 

4(6 33 UC a <8( CM 48S IX IK 725 00 

4tM0IK9l25l4«D><'IJil»Cm .'250O 

cnu pincesiaR uPiiuaB 

M»Il«K«liC<ltt4B33IIM HOIOO 

3Bn(JOiKaiiiC«n4i64oiBe 12510 

38aBiltl*l70OiCan486 32l*l.' ilBOB 

38bsi'DiK i?;:<tnae4ai«t 24500 

MS(25IK>2'l.>1V48650IK 28500 

]aa>i2CI*V'XiCKDJic40W2 28500 

]Kn25l>v7X^OWlt6»IK DIOO 

3Miiiiuv>o:wiaei6iw 31700 



4aB«SllllKie48(e6«K i427a 

4M>»S(25IMM48»S0«M 30ia 

l88SI'lbaiiVgi24tb-«IM 3DB0O 

H.C* 



CIRCLE 391 ON READER SERVICE CARD 
COMPUTER RESELLERS CIRCLE 138 ON READER SERVICE CARD 



F«ni 

ALII*Ap^*MT>ATIT«C 
CsHM • Oi U Bmr i l • DfC • D«l 
E«M • hmnt • HP • MM • KR • 11 
Omtd • PmM mi • PaBMMtc 
tm • SllkM GnpMa • n TMklta 
ZmUVi • uM (MR.. 

C i;erial 



pCsoi^ 



says. ..Kenosha 
Computer Center offers 
some of the Best Buys in Mail Order! 



Canon 

NOTEJET COMPUTERS 

NOTE JET 486 SX33 200MG/340MG S1489/«17B9 

NOTEJET 486 SX 33Mhz 200 MG Cotor SZ129 

NOTEJET II SLC2-50 260MG/340MG S2S39/S2849 

Notejets have Built-in BubbUJst printsr. 4mg RAM, 
2 PCMCIA slots, DOS, Wmdows. 

-BUBBLEJET- PRINTERS 

BJ wax t239 BJ 230 t389 

BJ 100 0199 BJC 600 color $469 

BJ 200E._ $225 BJC 4000 color $395 

LASER PRINTERS 

LBP 430 300 dpi, 4ppm. PCL5, 22 fonts IS79 

LBP860 600dpi, 8ppm. 2MG J999 



EXPERIENCE THE 
KENOSHA DIFFERENCE 

• Over seven years of service 

• Thousands of satisfied customers 

• Terrific technical support 
• No surcharge on credit cards 

• Everyday low prices o 



KENOSHA COMPUTER CENTER: 
YOUR DIRECT SOURCE for SERVICE 
and VALUE. CALL US TODAY! 



KENOSHA 
COMPUTER CENTER 

SALES USE OUTSIDE WISCONSIN 

1-800-255-2989 

Shipping/customer service/technical assistance, call 

41^97-9595 - m 414-69^0620 



warn HEWLETT 
mL'i^M PACKARD 

LASERJET IV PtUS or IV V 41 399/51989 

LASERJET IV or IVM PLUS $1279/61949 

LASERJET IVP or IVMP J959/t1369 

LASERJET IVL or IVML J869/$1019 

LASERJET IVSI or IVSIMX. J2909/$4249 

HP HID DUPLEX $1099 

JET DIRECT $319 

2MG/4MG/8MG UPGRADE $99/$159/$319 

HP IIP or IICX SCANNER „. ..-,$489/$949 

DESKJET S20 or 5«0C ,$289/0479 

DESKJET 550C $429 

DESKJET 1200C or 1200C/PS $1339/91979 




OKIDAIA 



184 Turbo $219 

ML380 $206 

ML320/ML321 $295/9415 

MLS20/MLS21 $365/$489 

ML590/ML591 $409/9559 

ML395/ML39S color J948/$1029 

PM3410 $1199 

OL400O, oftor'TS rebate $419 

OL410O 600dpi, . with htm softwara $045 

, 0L4 1 0* postscript . . with fro* toftwar* $899 

Free WordPerfect Matnstroet software with 
'410e and 410e PS pnnrers (choice of Worlis, 
Clip Art, Express Fax or InloCentral PIM), 

OU10/OL830 $899/91089 

CH.8S0. $1189 

DOC IT 3000/4000 J1709/$2099 



Intel 



. OVERDRIVE 

PROCESSOR UPGRADES 

• For arty Intel 486 based system 

• Improves system perlormance up to 70% 

• Accalwates all DOS, Windows. OS/2 and 

Unix applications 

• Upgrade to next generation CPU technoJogy 

Overdrive SX2-50 Double 20-25 IMhz,...$115 
Overdrive DX2 50 Double 20-26 Mhz....$1S9 

Overdrive DX2 66 Double 33 Mhz $215 

NEWlin Overdrive 0X4 $409 



KENOS 



CIRCLE 242 ON READER SERVICE CARD 



EPSON^ 

Stylus Color Inkjet Printer 

Highest inkjet resolution available 
720 dpi produces images difficult to 
distinguish from photos $495 

FX 870 $259 

FX 1170 $349 

LQ 570* $235 

LQ 870 $429 

LQ 1070 $356 

LQ1170 $599 

DFX 5000 $1319 

DFX 8000 $2219 




ACTION LASER 1500 «35 

6 ppm. 300dpi, 27 font* 

ACTION LASER 1100 4435 

30<M|pi. 4 ppm. 22 fonts 

ACTION LASER 1600 4789 

600 dpi, 6 ppm, 45 s cal a b le hmt* 

STYLUS BOO* INKJET $209 

STYLUS 400/1000 INKJET $199/9429 

SCANNER 600/800 $749/$879 

SCANNER 1200 PRO $1189 

30 bH color, grayacah, tarn up to 2400 dpi, 
Adobe Pttotoahop 2.SLC 



CYRIX DOUBLER8 

CX486SRX2-20/40 or SftX2- 16/32 $199 

CX486DRX2-20/40 $199 

CX486DRX2-25/50 $1 99 

CX4860RX2-33/66 $229 

MEMORY PRODUCTS 

IBM PS1 486 4MB/8MB $179/$349 

COMPAQ PROUNEA 4MB/8MB ,$169/$329 

4MB IBM THINKPAD 700, 700C $209 

4MB TOSHIBA 2000, 2200. 1850C $209 

4MB TEXAS INST. TRAVELMATE $199 

1 8i4MB SIMMS CALL 

2 MB FOR OKI 400 $125 

2 MB FOR EPSON ALII $139 

2 MB FOR H P IIP, HIP & III $109 

HP LASERJET MEMORY CAit 

CALL FOR ALL OTHER MODELS A MFG. 

DIGITIZERS & CD-ROM 

SUMMASKETCH 12x12 $269 

SUMMASKETCH 12x18 $499 

NEC 3XP/4X PRO S379/$669 

NEC 3XI/3XE TRIPLE SPIN $349/S429 

NEC 4XI/4XE QUAD SPIN $365/4459 

BATTERY BACKUPS 
AMERICAN 

250/400 $99/$1S9 

450/600 ...» S189/$259 

900/1250 $359/$485 

SMART UPS 400/600 „..$279/$329 
SMART UPS 900/12S0..$469/$689 
TRIPPLTTE all model* CALL 



HARD DRIVES 

SEAGATE 260 MB ST3290A $179 

SEAGATE 420 MB ST3491A $219 

SEAGATE 452 MB ST3550A $229 

SEAGATE 545 MB ST5660A $259 

SEAGAn STI2«X)N «nn, 2 14 GO OUNOLED 

W/ADAPTECH 1M2C. FAST SCSI 2 $1699 

CONNER CFA 420MB IDE $209 

CONNER CFA 540MB IDE $279 

CONNER CFA 1.00GB IDE $589 

CONNER 340MB SCSI $259 

CONNER 1060S V06GB SCSI $599 

CONNER CFf>t060S Sira, V06GB BUNDLED 
W/ADAPTECH 1M2C. FAST SCSI-2 4749 

TAPE BACK UP 

COLORADO TRAKKER 2SO/3SO $269$319 
COLORADO JUMBO 2SO/3%0 S145/S169 

COLORADO 1 1 GB INT 9629 

COLORADO 4 GB EXT S1399 

CONNER 250 MB INTERNAL $149 

CONNER 250 MB EXTERNAL $289 

PREFORMATTED DC2120 TAPES 917 

SOFTWARE 

ALDUS PAGEMAKER $499 

COREL DRAW ON CO $279 

LOTUS 123 VER 2.4/3.4 $275/9325 

MICROSOFT EXCEL/WINDOWS $289 

MICROSOFT OFFICE 9439 

MICROSOFT WORD/WINDOWS $299 

NORTON UTIUTIES 8.0 $105 

PC ANYWHERE HOST REMOTE $99 

WORD PERFECT 6 OA $249 

WORD PERFECT WINDOWS 6.0 $269 
ALL OTHER TITLES CAU 



NOTEBOOKS 

TOONWA 

T1900CS/CT $2339/92005 

T2400CS/CT $2800/$3500 

T3a00CT/T4000CT $4079/$5409 

T4700CS/CT $3009/04405 

Caff for mU upgrade* 
SHARP 

PC OOBO with 200 MB, 2 PCMCIA 
slots. 4MB RAM. 8.4' color ecthre 
matrix screen 42240 

FAX MODEMS 

PRACTICAL 14.4/29.9 POCKET .9266/9369 

PRACnCAL 144 INT/EXT $89/$109 

PRO CLASS 14 4 INT/EXT S119/S129 

PRACnCAL 28.8 INT/EXT S189/S199 

PRACnCAL PCMCU 14.4 9189 

HAVES OPTIMA 14 4 $349 

HAYES OPTIMA 28 « INT/EXT...9349/t399 
HAYES ACCURA 14 4 INT/EXT.. $99/9115 

HAYES ACCURA 28 8 9249 

HAYES OPTIMA POCKET 14 4 9289 

HAYES OPTIMA PCMOA 14.4 9199 

U.S. ROBOTICS 
SPORTSTER 14 4W/FAX MX/EXT 499/S1 1 5 

SPORTSTER 28 8 W/FAX INT/EXT t18S/t21S 

COURIER V 34 TERBO INT W/FAX 9389 

WORLD PORT 14 4 PCMCIA 9195 

WORLD POCKET M.4 9195 

INTEL 

14 4 INT/EXT FAX MODEM 979/999 
SATISFAXTION 400INT 14 4/14 4 8259 
SATISFAXTION 400 EXT 14 4/9600 8289 
QVC 

14.4 INT/EXT with FAX 969/985 

29.9 INT/EXT with FAX $149/$169 



KENOSHA 

COMPUTER CENTER 
2133 91st Street 
Kenusha, WI 5J143 



No chargt lo* M<fttrC«rd or Viu Wa thip COD on « cash or 
c«thi«r'ff chach tMiii only Shipping & handling 3% ($6 minimum. 
S10 minimum on pnntarBl. AK and HI tltghtly highaf R«turn*d 
ittfnt mav b« tubfecl to rtstoctung fa* Purchasa ordart 
•CCtpttd from f onur>a 1000, Govarnmant intti(ut>on«. 

KhoOt and urtnrtr«itiM. Prices and 
avatlabihtv subject to change 



I Hwt-Frt. Im-Tpra ■ Sqt9q«-3pm 

1-800-255^989 ^ 

A COMPUTE 



MONITORS 



DX1SF/MX15F ,4329/4439 
DX 1 7F/MX 17....9619/9749 
MX17FG/MX21F...789/1639 

Anvtsubsht 

Diemond Seen 15FS 4400 

Diemond Pro 17" _ 4010 

Diemond Pro 21FS 41040 

3FGE /3 V 4649/9459 

4FGE/5FGE 4509/9909 

6FGP/XE21 41949/41929 

XE 15/17 Multisync 4529/9909 

XP 15/17 MuWSyne 4039/41199 

NANAO 

T560 1/F550 IW $1459/9979 

F560 IW/T760IW $1229/91909 

T217ESP/T220ESP 41200/41929 

VIEWSONIC 

ViewSonic 4E/aE 4279/9200 

ViewSonic 15 9419 

ViewSonic 15E/VS15EX 0309/$399 

ViewSonic 17/17G 9839/9759 

ViewSonic 20/21 $1499/91679 

GRAPHKTS CARDS 

ATI GRAPHICS ULTRA* 2MB $109 

ATI GRAPHICS PRO 2MB $249 

ATI GRAPHICS PRO TURBO 2 MB $299 

ATI GRAPHICS PRO TURBO 4 MB 4499 

DIAMOND STEALTH PRO 1 MB $219 

DIAMOND VIPER 2 MB $319 



NETWORKING 

NETWARE 3.12 5-user 

NETWARE 3.12 lO-usec 

NETWARE 3.12 2S-user 

NETWARE 3 12 50-iiser _ 



.41279 
..41030 
.42340 



NETWARE 3 12 lOO-ueor. 

NETWARE 4,02 CALL 

NE 2000 or 5 PACK $00/$290 

LANTASTIC 6 0 STARTER KIT $210 

LANTASTIC 6 0 S user/IO-mw 4310/0600 

NODERUNNER SI 2000T B-PAK 4>40 

BOCA PCMCIA 10BT „ 4146 

BOCA HUB 16 PORT TP 4230 

BOCA 10BT ETHER 10-PAK 0400 

3COM 3C509 4100 

3COM 3C509 5 PAK „ 4420 

3COM 3C509 20-PAK 41900 

3COM 3C589 COMBO POMCU 4229 

3COM 3C529 16/32 MCA „ $225 

3COM 3CS79TP EISA TP 422$ 

LINK BUILDER FMSII 24 PORT.- 4000 

INTEL ETHER 16 „ „ 400 

INTEL ETHER 16 5 PAK 0420 

INTEL ETHER 16 20.PAK 01579 

INTEL ETHER FLASH 5-PAK 4470 

INTEL ETHER FLASH 20 PAK „ 41770 

INTEL ETHER COMBO/5-PAK 41 IS/1600 

INTEL ETHER COMBO 20-PAK 41010 

INTEL ETHER PRO „ 400 

INTEL ETHER PRO 5-PAK/20-PAK.-..4420/$12$0 
INTEL NETPORT.. 
SMC 3S12TP CONC 12 PORT .. 

SMC 3608TP CONC 8 PORT 4271 

XIRCOM POCKET ADAPTER 4240 

XIRCOM PCMCIA ETHER ADAPTER 4199 

XIRCOM POCKET TOKEN.. 



CENTER 
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THREE GNOSIS SHOWED 
SCROOGE THAT MONEY 
ISN'T EVERYTHING. 




VALUE IS. LET AUSHN DIREQ 
SHOW YOU THE LIGHT. 



In one fateful night, Scrooge's wfiole bot- 
tom line changed. So when he needed 
computer systems, he called Austin Direct 
for the best values around-powerful machines 
with solid technical support. And Austin's great 
prices were enough to make a miser proud. 

DXl.-DRIV{NNOT{BOOK. 
fOR m SPIRIT or THE ROAD. 

For the ultimate in laptop performance, 
choose Austin's new DX4-powered note- 
books. Intel's DX4 chip is the most powerful 
technology available for notebooks today. 
And our laptops have the expandability and 
flexibility that make them tough to beat. 




II 



4 




P(NTIUH'--PRO(£SSOR BAS{D DESKTOPS. 
FOR m PAST, PRESENT, AND FUTURE. 

Choose Austin's new Pentium-based desktop 
computers when your workload requires 

^scorching speed and room to man- 
euver. They've got plenty of power to 
handle today's - and tomorrow's - desktop 
applications. Austin direct offers custom 
systems, flexible configurations, and multiple 
upgrade options. And best of all, they're afford- 
able and available right now. 

S«V1(l»H0 SUPPORT THAT W0H7 
(OHE BACK TO HAUNT YOU, 



/ 




An average tech support response 
time of under two minutes / 
Award-winning systems^N!^^ 

tp rated service and suppor 




! ^1 



/ 
/ 



Lifetime tech support seven days 
a week, twenty-four hours a day 
Three year warrantv on desktops 
first year on-site, second and 
third year parts and labor 
One year warranty on notebooks 
30-day money back guarantee 



AUSTIN DIREG IS CRUTING QUITE A STIR. 

"...among the new class of portables, 
these fine components add up to a hard- 
to-beat combination." 

PC Magazine. December 1993 

"With tight engineering, rock-bottom 
prices, and environmentally correct corpo- 
rate policies, Austin is becoming one of 
our favorite vendors." 

PC World. January 1994 

■pimply put. the Austin P5-66 (Power 
System-66) is a big value for power users. 
It earns... our unreserved recommendation." 

PC kVofW, September 1994 
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POWERFUL AUSnNNOIlBOOKS 
KEEP m GHOSIS ON M RUN. 
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Austin Notebooks 



InM 4t6'*SX. DU or DX4 Ptocnsors 
4 M8 or 8 MB RAM EipanMile to 32 MB 
262 MB 10 703 MB IDE Onve User 
R«|)taceit)le 

3 5' 1 44 MB Oiskene Dnvc 
Local Bus Viil«o mm 1 MB VRAM 
locM Bus IDC 

9 5' MonocnroTO. DSTN or TFT AdtM 
Colot Screen 

2 Type H orl Type III PCMCIA SMs 
MII^MMl IBrrnn TricUia 
EPnCCP PinW Pan. 16550 High Speed 
SerWPon 
Adnnced PoMr Managemem 
1 ParaM. 2 Serial Keytnard Port. VGA Port 
Dimensions 1 1 t' i S 58' > 2' 
Weigtil: 63 (s audi iHBary 
DX4 Series 16-Bil Buiinen Audio FeMira 
Including BuM ln Mcraptane aid tpeiter. 
Eitemal Jada tor Un ki M UM Oul 
Windows'' Sound SyMan MdMit. Cytogk'* 
Voice User and eriemtf wl cr oplwne lor true 
speech recognition 



Road Warrior Pa(kagc 



• Premium Notetioak Carrying Case 

• 14 4 Internal Fax/Modem 

• Car Power Adapter 

• External Charoei P.h uge Pnce $490 

• NiMH Spare Battery Back (Stpanltfy. $585) 



Dual Scan Screen 



$Z,0Z9 AUSTIN <i<6SX-» 

• 4 MB RAM and 262 MB Hard Drtvc 

• LuseSBI/mo 

$2,309 AUSTIN U6DX2-S0 

• 4 MB RAM and 340 MB Hard Dnv« 

• Lease S94, nir 

$2,S39 AUSTIN <>«6DX2-66 

• 8 MB RAM and S24 Me Hard Dhvt 

• L«as<Sll2/mo. 

$2,999 AUSTIN U6DX^75 

• a MB RAM am) 703 MB Hard Drive 

• Lease $113. mo 

$3,119 AUsnNueox^-ioo 

• 8 MB RAM and 703 Me Hard Orivt 

• Lease Sll&mo. 



Active Matrix Screen 



$2,969 AUSTIN <i«6SX-» 

• 4 MB RAM and 340 MB Hard Driva 

• LaaMSIKVmo. 

$2,999 AUSTIN U6DX2-S0 

• 4 MB RAM and 262 MB Hard Drive 

• Lease $112 mo 

$3,2S9 AUSTIN WDX2-66 

• 8 MB RAM and 340 MB Hard OrM 

• Lease S121/mo. 

$3,729 AUSnNU6DX^75 

• 8 MB RAM and 524 MB Hard Drive 

• Lease $139'mo 

$3,999 AUSTIN lrS6DX^-IOO 

• 8 MB RAM and 703 MB Hard Dnvt 

• Lease $149/mo. 



Monochrome Screen 



AUSTIN <46SX-33 



$1,539 

• 4 MB RAM and 262 MB Hard Drive 

• Lease S57/mo 

$1,799 AUSTIN l><6DX2-50 

• 4 MB RAM and 340 MB Hard Drive 

• Lease $69/mo 

$2,OS9 AUSTIN <r86DX2-66 

• 8 MB RAM and 262 MB Hard Dnvt 

• Lease $78/nio 



Notebook Accessories 



4 MB RAM. $219; 16 MB RAM. CALL. Docking 
Station $299 Car Adapter $59 PCMCIA 14 4 
Fax/Modem S299 Built ln 14 4 Fax/Modem. 
$199. PCMCIA Ethernet Adapter. $220 
(Only with system purchase ) 

Ask your Austin Direct sales representative 
about additional configurations 





BVTE BVTE 



Austin Notebooks are the true standard setter in 
the notebool( market. Ranked Best Buy in the 
Computer Buyer's Guide and Handbook, we pack 
as much power as most premium desktops into 
these 6.3-pound units. These notebooks are 
among the best pertormers on the market, per- 
fect for Windows graphics, desktop publishing, 
CAD, and other demanding applications. 




1-800-483-9938 



2121 Energy Drive. Austin. Texas 78758 
512-339-3500 • FAX 512-454-1357 

Government Sales: 1-800-833-4472 
Fortune 1000 Sales: 1-800-622-5506 
Canadian Sales: 1-800-338-1565 
International Fax: 512-719-8120 
For More Information By Fax: 1-800-341-7500 



AFFORDABLE PENTIUM' TECHNOLOGY 
FROM AUSTIN DIREQ. 



Power Systcm-90 



• Intel 90MHz Pentium'" Processor 

• 8 MB RAM 256 KB L2 Cache 

• DouM S|M«I CO-ROM 

• 3^-1.44 MB OisketteOrive 

• 2 PCI. 1 PCI/ISA and 4 ISA Slots 

• PCI-Bus Windows Accelerator witti 2 MB 

• Desktop chassis 

• 101 -Key Keyboard & MS Mouse 

• MS-DOS 6 22. Windows 311. & MS Works 3 0 



$2,399 



8 MB RAM 

42S MB Hard Drive (PCI) 
IS' Austin Nl SVGA Monitor. 



$2,739 



8 MB RAM 

1 GB IDE Hard Drive (PCI) 
IS' Austin Nl SVGA Monitor. 



.28mm 



28mm 



$3,^99 



tjnetStfma 



SlOZmw 



S13(Vmo 



16 MB RAM 

1 GB IDE Hard Drive (PCI) 

tr Austin Nl SVGA Monitor. i8mm 



Power System-66 



• Intel 66MH2 Pentium Processor 

• 8 MB RAM 256 KB L2 Cache 

• Double Speed CD-ROM 

• 3 5' 1 44 MB Diskette Drive 

• 2 PCI 1 PCI/ISA and 4 ISA Slots 

• PCI-Bus Windows Aaelerator with 2 MB 

• Desktop chassis 

• 101-Key Keyboards MS Mouse 

• MS-DOS 6 22. Windows 3 11.& MS Works 30 



$2,2fi9 



• 8 MB RAM 

• 425 MB Hard Drive (PCI) 

• IS' Austin Nl SVGA Monitor. 28mm 



$2,3ii9 



$B4Ano 



Wlmo 



8 MB RAM 

540 MB IDE Hard Drrve (PCI) 

15' Austin Nl SVGA Monitor. 28mm 



$2,S89 



8 MB RAM 

1 GB IDE Hard Drive (PCI) 
IS' Austin Nl SVGA Monitor. 



28mm 



iMMtse/mo 



MP(SYSTtM-60 



• Intel 60MH2 Pentium Processor 

• 256 KB L2 cache 

• 3.5" 1 44 MB diskette drive 

• PCI-Bus windovre accelerator with I MB 

• Double Speed CO-ROM 

• ISP-16 sound boaid with Speakers 

• 2 PCI. 1 PCI/ISA & 4 ISA slots 

• 101-keyboard & MS mouse 

• Desktop chassis 

• MS-DOS 6 22. Windows 311 & MS Woilil 3.0 



$1,999 



8 MB RAM 

425 MB IDE Hard Dnve 
14' SVGA Monitor. .28mm 



$2,099 



• 8 MB RAM 

• 540 MB IDE Hard Dnve 

• 14' SVGA Monitor. 28mm 



$2,309 



LMMS74miO. 



t74Ano 



LnstSBBMn 



8 MB RAM 

1 GB IDE Hard Drive 

14' SVGA MoniUx. .28niiii 



Pentium 

* O C t i S 



U Umti U He, M 




Austin Direct puts more firepovi/er into its 
systems — featuring the world's fastest PC 
processor, tfie Intel Pentium. Your computing 
intensity is maximized with 8 megabytes of RAM, 
a 32-bit PCI bus, and a 256KB cache. There's a 
PCI-bus Windows accelerator with 2IVIB DRAM 
because today's business applications, graphics, 
and even games, demand faster video process- 
ing. Your top-end Austin Power system gives you 
the best performance for all your PC software. 
Austin Direct and the Intel Pentium: quality you 
can count on and available now! 




1-800-1.83-9938 

2121 Energy Drive. Austin. Texas 78758 
512-339-3500 • FAX 512-454-1357 

Government Sales: 1-800-833-4472 
Fortune 1000 Sales: 1-800-622-5506 
Canadian Sales 1-800-338-1565 
International Fax: 512-719-8120 
For More Information By Fax 1-800-341-7500 



UNBEATABU PRICES ON AUSnN'S 
POPULAR m" SYSTEMS 



Premier f»86DX2-66 



Intel 66MHz 80486DX2 Processor 

128 KB L2 cache, expands to 256K B 

3.5" 1.44 MB diskette drive 

Double-speed CD-ROM 

Local bus windows accelerator with 1 MB 

14" SVGA n:ionitor, 28mm non-interlaced 

7 16-bit ISA slots, 2 with 32-bit VL-Bus 

extensions (PCI also available) 

Desktop chassis 

101 -keyboard & MS Mouse 

MS-DOS 622. Wfmdows 3 11 & MS Works 3.0 

Energy Star compliant 



$1,799 



Lsase $62/mo. 

8 MB RAM. Expandable to 64 MB 
425 MB IDE Hard Drive 
14' SVGA monitor. .28mm 



$1,899 



LeaM$66/ma 



8 MB RAM. Expandable to 64 MB 
540 MB IDE Hard Drive 
14" SVGA monitor. .28mm 



$2,099 



Lease S73/mo. 



8 MB RAM. Expandable to 64 MB 
1 GB Hard Drive (PCI) Only 
14" SVGA monitor. .28mm 



EXPL0RA<»66 



Intel 66MH2 80486DX Processor 

128 KB L2 cache, expands to 256 KB 

3.5" 1.44 MB diskette drive 

Local Bus Windows Accelerator with 1 MB 

7 16-bit ISA slots. 2 with 32-bit VL-Bus 

extensions 

Double-speed CD-ROM 

MediaMagic T32 audio card 

P<" •'' !• • ' • ;;ith integrated speakers 

101 -keyboard & MS mouse 

MS-DOS 6 22. Windows 3 1 1 & MS Works 3.0 

CD Titles: Compton's Interactive 

Encyclopedia. Interplay's 10 Year Anthology 



Cdutainer 



$1,899 



Lease $55/mo 

8 MB RAM. Expandable to 64 MB 
425 MB IDE Hard Drive 
14" SVGA Monitor, .28mm 



• Intel 33MH2 804860X2 Processor 

• 128KB cache 

• 3 5' 1.44 MB diskette drive 

• Local Bus Windows Accelerator with 1 MB 

• 5 16-bit ISA slots 

• Double-speed Kodak CD-ROM, PhotoCO 
compatible 

• MediaMagic 16-bit audio card with speakers 

• ViilPii v\--:hv\. using MPEG1 

• Space-saving chassis 

• 101-keyboard & MS mouse 

• MS-DOS 6 22. Windows 3.1 1 S MS Worte 30 

• Compton's Interactive Encyclopedia (MPEG) 



$1,899 



Lease $62/mo 



8 MB RAM. Expandable to 32 MB 
212 MB IDE Hard Drive 
14" SVGA Monitor, 28mm 




mm 
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Genesis fiSGOX-BB 



InteKSi 33MH2 80486DX Processor 
128 KB cache 

3 5' 1.44 MB diskette drive 

Local bus windows accelerator with 1 MB 

5 16-bit ISA slots 

Space saving chassis 

101-keyboard & MS mouse 

MS-DOS 6 22. Windows 3.1 1 & MS Works 3.0 

Energy Star compliant 



$1,239 



Lease $47/mo 



4 MB RAM. Expandable to 32 MB 
212 MB IDE Hard Drive 
14" SVGA monitor. .28mm 



$1,339 



Lease $52/mo 



4 MB RAM. Expandable to 32 MB 
424 MB IDE Hard Drive 
14" SVGA monitor. 28mm 



Custom conngurstioits art avtilable for all Austin 
Direct computers Asli your sales representative 
lordetaUs. 







m 





















WINIXWS 



Fast moving PCs that stay ahead of even the 
most serious worl<load, Genesis and Premier, 
two 486-powered PC product lines designed for 
value and performance. Both systems comply 
with EPA requirements for conservation and 
Energy Star designation, feature 128KB Level 2 
Cache, and arrive ready to run with Windows 
3.11, DOS 6.22, and Microsoft Works installed. 




1-800-ii83-9938 

2121 Energy Drive, Austin. Texas 78758 
512-339-3500 • FAX 512-454-1357 

Government Sales: 1-800-833-4472 
Fortune 1000 Sales: 1-800-622-5506 
Canadian Sales: 1-800-338-1565 
International Fax: 512-719-8120 
For More information By Fax: 1-800-341-7500 



NOTEBOOK AND DESKTOP UPGRADES. 




Notebook Upgrades 


OocUnf StaUM 

This desktop docking sUtion trans- 
forms your Austin notebook into 1 
(ull-tledged PC system providing 
1 ISA slot. VGA. keyboard and 
mouse pons 

AMtin DodUng Stitkin S299 


KMCU *««o C*r« 

With this audio card installed, your 
notebook performs with a lull soum) 
system 

PCMCIA Audio Card i3-i9 


* CaM lor Prgttclloii 

Maximi2ie youi Austin notebook 
with this custom-designed carrying 
case Room tor cables, extra bat- 
tery, the works 

Austin Leather Travel Case S < • 
Austin Ballistic Nylon w/Laather 
Trim Travel Case SI29 


The complete desktop/ notebook 
package 1 S-inch digital, non-inter- 
laced monitor, notebook docking 
station, keyboard, mouse - an $814 
value 

Austin Desktop Bundli 1699 


Total Travil Package 

Important accessories to maximize 
your road trips includes carrying 
case, battery, external charger. 14.4 
tax/modem, and car adaptti - an 
SS85 value 
Austin Notebook 

Travel Package 1490 



TIM Dctn tor MattlnXia 

A CO-ROM drive is a key compo- 
nanl ol youi multimedia upgrade 
This unit maans taster perlor- 
mance and easy mstallabonn. 
2XCO-H0Madd $149 



A iMad lavtstmaat 

Install a CD-ROM. 16-bit sound 
card, and stereo speakers Your 
PC IS ready to blast you out ol 
your chair 

Multimedia upgrade Kit (CD-ROM 
diiM, sound card, spaakers) . $199 




Desktop Upgrades 



laa Mora ol vnat Yaa Lite 

In multimedia, bigger is better, 
particularly when you're upgrad- 
ing to a 1 7-inch. non-interlaced 
SVGA monitor 

14" to ir Monitor add iA-iO 

14-|o1S-Mon«or add$9Q 




Tka FIohM Driva 

Save an extra drive bay lor CD- 
ROM by combining both 3 5-inch 
and 5 25-inch drives in one unit 
Dual floppy OriM $55 




MdYoarVolta 

The Microsoft sound system 
includes a microphone. ISP-16 
audio card and the software to 
make the most of your voiceovers 
and file annotabon 

PCVoicaKit $129 



How To Order 



Put AnUn Olraci to wort tar yM. Hm't tmr. 

• To order, cam -800-483-9938 

• To order by lax, send to 1-800-454-1357 

• For Corporate and Major Accounts, call 1-800-622-5506 

• For government sales, call 1-800-833-4472 
(Purchase orders accepted tor quaiilying accounts). 



Coflvwriiflt PiyiMil OytlOMi 

• Use the Austin Direct credit card. Asit your 
Austin representative for more information 
about this useful financial tool. 

• Leasing Is an easy way to get the most for your 
money when you're buying computer systems. 
Ask for more details. 



Austin Direct accepts major credit cards. Includ- 
ing MasterCard. VISA, and American Express. 
Mail orders can be paid by cashier's check or 
personal check with prior approval. Mail pre- 
paid orders to Austin Direct. 2121 Energy Drive, 
Austin, Texas 78758. 



Ad Code: PCM1 12294 





OtSM Austin OrKt M 
InW Corp McroMfl « a 
producliirt Mdmrts Of 
wbud to 



ThtiHW lMldiloB DHi 
tndsfRirti ind WnttMM Kid 
tndBfnirts of Mr 

t an nof 




tndvnarti of um Corp MH Pmnum DX4 0X2 OX are iradamarla of 
looo an iradfinifki of McroioR Corp Al other company nanrn and 
ownrt Tha abcM art spaoal promobortu pncei Prices and spacAcatwns are 
n tfi typograpltv and pholooraptry 'Lnse Iwm raflecb 3&-monlti contract 



l-800-<i83-9938 

2121 Energy Drive, Austin, Texas 78758 
512-339-3500 • FAX 512-454-1357 

Government Sales 1-800-833-4472 
Fortune 1000 Sales: 1-800-622-5506 
Canadian Sales: 1-800-338-1565 
International Fax: 512-719-8120 
For More Information By Fax: 1-800-341 -7500 
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MEGffHdUl I 

HftRD DRIVES ^ 

The Drive Authority! | 



Sobody knows drives like 
MegaHaus. We have specialized in 
storage solutions for over 8 years. 
Repeat business from satisfied 
customers is llw backbone of our 
busini'ss. W'c sulis^v cur i usIokuts. 



During the first year of your 
warranty, we replace: not repair, 

any defective items. All items 
receive lifetime technical support 
from our factor^' trained It'c/is. 



Our multi-million dollar inventory 
offers you the best diversity and 
availability in the market. We 
ship most orders the same day. 

Each order is chet ked at 
Ifiist four times for accuracy. 



Anyone can sell you a hard drive. 

We sell easy to install storage 
solutions. We spend countless hours 
researching the best solutions, 
then create our quick precise 
installation guides fur each kit. 



g: WESTERN DIGITAL 

#1 WE drives. 3 year warranty, 64K cache. 
420.MB 12ms VVDAC2420 S197 
S40MB 12ms VVDAC2S40 $233 
730MB lOms WD.\C2-0() S2H9 
1()S.3.MB 10ms WDAC 31(M)() 5.44.S 


MlCROPnUS 

Best buy large capacity drives! S year 
advanced replacement warranty. 
1740MB IDE or SCSI 10ms MC2217 $889 
20S0MB IDE or SCSI «.,Sms .MC4221 $132,"; 
4294MB SCSI «ms MC3243 S21SSI 


(^Seagate 

MegaHaus unbeatable price! WIDK SCSI in stock. 
2139MB Sms -200rpni ST12SS0N $1199 
2148MB 9ms MOOrpm ST12400N $1029 
429flMB Urns -2(H)rpm STl.Sl.SON S2239 
yilXOMB 10ms ,S4m)rpm ST410H00N S3,U9 


JAPANESE _ ,ftL^, , INCREDIBLE 
QI AUTY! FUJI IbU PRICE! 
240MB IS 14ms IDE or SCSI Ivrwiv. S279 
,';30MB is 13.8ms IDE 2vr»lv. S22S 
,v?()MB 3.r 13.8ms SCSI :vr»n. S24.S 
108UMB 3.r ».Sms SCSI $\TW. SS2.S 


NEW TAPE DRIVES! 

Run on floppy conlroller I FREE lapc. .Sa»c SlU b; drive ssle. 
Capacity Brand Warrantv Internal External 
2.';0MB IOMEGA Syr SISS S279 
42nMB CONNER 2yr S19S S3.39 
VUMB CONNER 2yr $289 S429 


Ci) PIONEER 

External CD ROM changers. No more disc swapping! 
6 Disc Double Speed DRM602X S439 
6 Disc Quad .Speed DK.M604X $989 
IHDisc Quad Speed DK.M1804X S1899 




ItlK 
21U.MB 
420MB 
K.SOMB 
12-.S.MB 



IDE 



Quantum 



Kit includd I6bil card. DOS nr \\indi)ws 



14ms CFS2I0A 

14ms CKS420A 

tOms C'NRH.SOA 

Vms CNRI2-SA 



SIM 

$205 
$419 
$539 



13SMB 


12m9 


M713SAV 


$139 


270MB 


12ms 


M7270AV 


$162 


420MB 


12ms 


.M7420AV 


SI98 


.S40MB 


12ms 


M7S40AV 


$24S 


MICROPOUS 




lt)K 








tU.WMB 


tOms 


MC4IIUA 


$570 


I -40MB 


10ms 


MC22t7A 


$889 


SISI 








1052MB 


8.5ms 


MC4I10 


$570 


r40MB 


lOms 


.V1C2217 


S889 


205(IMB 


S.Sms 


MC4221 


$1325 


.502(IMB 


Itms 


MC1935 


$1659 


4294MB 


8ms 


MC3243 


$2189 


9IINniB 


12ms 


Mn«9| 


$3459 


M SI W .Vudio/ Visual lunrd dritrs 




lomiMB 


lOms 


MC4110.AV 


$639 


1-IMIMB 


lOms 


Mt22|-AV 


$9«9 


2000MB 


8.5ms 


Mt422tAV 


$1469 


3IIIH)MB 


1 1ms 


MC1936AV 


$1699 


42V4MB 


Kms 


.Mt3243A\ 


$2359 


9I0<IMB 


12ms 


MC199IAV 


$3499 




(^Seagate 




tI)K 








260MB 


16ms 


ST3290A 


$155 


420.MB 


14ms 


STJ491A 


$199 


S4SMB 


12ms 


ST.S660A 


$259 


-22MB 


12ms 


ST3-X0A 


$325 


lOWMB 


12ms 


ST3t220A 


S485 


SI S! (\V 


UK SCSI also avalUt>lfi 




10S2MB 


9ms 


ST312O0N 


$569 


1-IMIMB 


9ms 


.ST11900N 


$1019 


2145MB 


8ms 


ST12SS0N 


$1199 


214SMB 


9ms 


.ST124O0N 


$1029 


429(IMB 


9ms 


ST1S2J0.N 


$1979 


4:9(IMB 


Mms 


ST151S0N 


$2239 


90X0MB 


11ms 


ST410800N 


$3339 



IDE 








2-OMB 


14ms 


M\'270A 


$169 


36SMB 


11ms 


LT340A 


$I8« 


541. MB 


tlms 


LTS40A 


$235 


73tMB 


tims 


U730A 


$295 


SCSI 








2-OMB 


14ms 


MV270S 


$185 


342 MB 


t2ms 


1.PS340S 


$215 


540MB 


t4ms 


MV540S 


$242 


541 MB 


tlms 


LTS40S 


$249 


73tMB 


tlms 


1.T730S 


$325 


1080MB 


tOms 


tMP1080 


$549 


I440.MB 


9,Sms 


IMP1440S 


$699 


2IMIMB 


9.5ms 


IMP2160S 


S959 


4280MB 


8.6ms 


(;i'4280S 


$2399 


IDF. 


IBM 




364MB 


t2ms 


7008488 


$195 


527MB 


12ms 


70G8486 


$259 


728MB 


12ms 


70C.8511 


$329 


1052MB 


8.6ms 


70G8S12 


$579 


SCSI (WIDE SCSI also available) 




T28MB 


t2ms 


94C;2422 


$.359 


1052MB 


8.6ms 


70G8492 


$609 


2040.MB 


9.2ms 


70G8493 


$1149 


4250MB 


11ms 


90F0780 


$2179 








SCSI 




Drive PC Kit Mai Kit 


44/88 MB 


sgsiioc 


$249 $379 


$399 


105MB 


SQ310.5S 


$229 $349 


$339 


200MB 


SQ5200C 


$389 $549 


$519 


270.MB 


SQ3270S 


$369 $519 


$489 


It>K 


Dme 


• 1 ditk Pt Kll Pwubic 


105MB 


SQ3I05A 


$179 $269 


$339 


270MB 


SQ3270A 


$339 $439 


$529 


Cartridge 


s Qt) 2-4 / S-9 ; to* or with drive 



Flextor l'X4.KII 4X l.';»nis 

.NKl (I)RSIO \Kms 

Toshit)a .\.M3401 2.\ 200ms 

Sanyo S1I93K 2.\ 280ms 
IDKlATAPtI 

Mitsumi CRMCFX400 4X 230ms 

mi 



S449 
S2-9 
$255 
$149 

$249 



sifflHare & 1 lape. 
2,S0MB Conner C'2tS0 
S2S.MB Conner C2S25 
.'S0-L5('rfR Exabyte 2501 
2CiK Conner 4320 
2Gig HP 35470 



Bare Kit 

$349 $509 

$479 $639 

$499 $649 

$-49 $849 

$829 $929 



SCSI Drive, sound card 4in retail pk^i 
rXEMiMrda Muoi Priniin 30 nil>>M«lu Pn II) 
SB. Sooml BbMrr 1« H.SI- S\« So«lid BUHtr SOI KSP 
PRE.M PRO SB SA 
SII93R $289 $409 $289 $349 
XM3401 $425 $549 $425 S479 
CDR510 $449 $569 $449 $499 
XM3.S01 $569 $689 $569 $629 
$669 



PX43C1I $599 $-29 $599 



NEW I>RIVE: Racl( up speed S4MB/niin 
:-4»;ii; Conner 32IM) S.';89 $699 



4-8(;ig Conner 4324 $859 $959 

4.8(;iK IIP 35480 S929 $1039 

416Gig Sony SDT5000 $899 $1019 

4-16(;iK Conner 4326 $959 $1089 

4.16(.iK HP C1.S.33A $1099 $1219 

5.tOGiK Exabyte 8505 $2039 $2209 
Backup Software 

So<cll M.M .« u«r I usUmilcil SIW/ MJ« 

N(j.«B«cK)S/; Mac imitm 
Krlri»p>'CI lor Mac SIM 
Ocsklapt- Mourns ^mm Tapr un Mac Desktop $2*5 



44MB Mtlir 8HMB -IV66/64 105MB 5(>WS3 
200MB 83r7r5 270MB 65/62/59 

WIDE SCSI. .Maclntosli Drives. Power Mac Drives. 
Haril Disk Cards. KM( l.\ Driii-s. 2 1/2 Dri\«, 
Hopp> Drives. IBM PS/I. PV2. and Tandy Drives. 



ADAPTEC 

AI522BAS1C 16Blt SCSI 
At542CBAStC l6Bit SCSI $225 
A2-42 EISA SCSI $379 
A2842 VESA SCSI $259 
A2940Kil PCI SCSI S299 
lulure Domain 16M)l6Bit SCSI $134 
Cft.dCitC PCI SCSI & WIDE $325 
I EKRA.M CACIII.NG CARDS 
DC hOOCF 16Bit IDE $89 
I)C680C 32RII l.ocal Bus IDE $109 
DC690C 32BU I>CI IDE $149 
SCSI Controllers include COREL SCSI 
I)C800B l6Bil SCSI $199 $189 

IK HWB .12nil Local Bus SCSI $299 
TEKRAM NON C ACHINC; 
DC300B 16Bit SCSI w/ Corel $159 
l>C'380B VESA SCSI »/ Corel $ 1 79 
IK'290\ I>C1 Enhanced IDE $45 
IK JOOS leBII IDC o llith Speed 10 $55 
CiSI t6Bil IDE accelerators (enhanced IDKi 
Boost Perfurmaocr 311 to MKi ! VE.S.\ coming soon. 
1533-21 2IDE. 4 Flappv $65 $55 
tS33-32 2IDF:. 4Flappv, 10 $125 SI15 
4C l6Bit supptirls N IDE $139 $129 
Many other types of cont rollers in stock. 



AkMK w/Drlve 
$129 $109 
$215 
$369 
$249 
$289 
$119 
$315 

$79 
$99 
$139 



$289 

$149 
$160 
$39 
$45 



Sman Storaee Solutions 
manuracturvs quality 
ttoraRc upfiradi's, and 
offers them ai axKresive 
I prices. All product*! 
'-" include toll free support! 

OPTICAL DRIVES 

Hieh quality drive made by IBM. high »peed 
optical drive solutions include 1 disk. 

128MB 230MB 1.3Gif! 
Internal upgrade S639 $719 S1899 
Internal Kit S769 $8J9 $1989 

Kxtemal fur Mac $689 $849 S1969 
Portable for PC $869 $1029 S2149 
Other confiKuratlons available. 

CD ROM DRIVE TOWERS ^— 

.Multiple CI) ROM drives In a sinKle 
external enclosure. Cireal tor networks, 
BBS. or business. 

2 Drive 
Sanyo 93R $369 



Toshiba 3401 $639 

.NEC 3X $699 

Toshiba 3501 $>t99 

PIcxstor 4X $1069 



4 Drive 
$799 
$1349 
$1449 
$1849 
$2199 



tither configurations available 



7 Drive 
$1299 
$2279 
$2449 
$3099 
$3-79 



HfIRD DRIVES 
1110 NASA Rd 1 #306 
Houston, Texas 77058 



1-800-786-1182 

Ad. Code # P122 Sales Hours (Central Standard Time) 
8am - 7pm Monday thru Friday 9am - 3pm Saturday 

FAX (71 3) 333-3024 Local (71 3) 333-1 91 0 
T.T.Y. 800-473-0972 Corporate / Government 800-786-1 146 

We sell within the United States, its territories, and Canada (sorry no international ordersi 

CIRCLE 018 ON READER SERVICE CARD 



ivBil lai iags: 
j [js.-as&- 



NO SURCHARGE 

We accrpi I nrlune .nOO & (lOve rnnii nl bids & Ft) s 
VVc checli for COD and Cridil Card fraud! 




\ ■ 
i ■ 



,rfe'•"»™«<><.'' 
Sr„iS«" "°™'*- 
TransT--- - ""''^'^ — 



I'Varranty 



SI ,659 

#002266 



^m486-OX2-80 

SI ,699 

#002280 



edition 



on CD 



$1,439 

»00218Q 



professionalTerieU executive series 



8MB RAM (expandable to 128MB) 
256K Write-back cache RAM 
■ 540MB 12ms IDE tiard drive 
I VESA Local BUS hard drive controller 
' (2) high speed serial ports 
I Bi-directional parallel port and game port 
I 2X CD-ROM drive. 3.5 floppy drive 
I 16-bit sound card and speakers 
VESA Local-BUS graphics card with 1MB 
15" SVGA Monitor, Non-interlaced. .28dp digital 
controls, Energy Star Compliant 
14 4K fajcmodem with software 
Microsoft Mouse. Honeywell 101 keyboard 
MS-DOS 6.22 & Windows for Workgroups 
Lotus Organizer for Windows 
Pius choice of two additional Lotus titles- 

Transporter Menu System 
True 3 Year On-Site Warranty 



.TM. 



Am486 'DX2-66 

$1,969 

#002466 



Am486 DX2-80 

$1,999 

#002480 



8MB RAM (expandable to 128 MB) 

256K Write-back cache RAM 

420MB 12ms IDE hard drive 

VESA Local BUS hard drive controller 

(2) high speed serial ports 

Bi-directional parallel port and game port 

2X CD-ROM drive 3 5" floppy drive 

16-bit sound card and speakers 

VESA Local-BUS graphics card with 1MB 

15" SVGA Monitor. Non-interlaced. .28dp. digital 

controls. Energy Star Compliant 

Microsoft Mouse. Honeywell 101 keyboard 

MS-DOS 6.22 & Windows for Workgroups 

I MS-Works Multimedia edition on CD 

I Transporter Menu System 

I True 3 Year On-Site Warranty 



Am486 DX2-66 

$1,739 

«002366 




THE TRUE 
THREE YEAR, 

ON SITE 
WARRANTY: 



Three Year TRUE WARRAtm" On All Systems ♦ 
Full 3 Years On Parts And Labor Provided 
On-Site Nationwide 
30-Day Satisfaction Guarantee ♦ 
24-Hours-a-day. 7 Days A Week. Technical Hotline ♦ 
On-Line Bulletin Board Servk:e ♦ 
Lifetime, Toil-Free Technical Support ♦ 








CHIP PERFORMANCE CHART 
PC BENCH 8.0 (PROCESSOR) 



Microsoft 




PerComp 

Microsystems, Inc. 



No service charge for credtl card orders. Not responsible for errors in typography or 
photography. Original shipping & handling foes and return shipping charges are non- 
refundable. No returns for credit after 30 days. Please call PerComp for RMA number 
prior to returning any merchandise. (Call or write for more information on warranties 
and deliveries.) Call for the latest pricing Information All registered and unregistered 
trademarks are the sole property of their respective companies. 



1-800-8 5 6-6688 

Fax: 214-234-8658. BBS: 214-234-8376 
Monday - Friday 8:00 a.m. - 7:00 p.m. 
Saturday - 10:00 a.m. - 4:00 p.m. (COT) 

CIRCLE 053 ON READER SERVICE CARD 



DEALER INFORMATION: PC INNOVATlor, . Raliegh. NC. 800-948-6716; 

METRO OFFICE SYSTEMS, Kansas City. KS. 913-321-9528; kHON COMPUTERS, Oklahoma 
City, OK, 405-682-3536; MAXUM SYSTEMS, New York. NY, 800-937-5512; COMPUTER PRO, 

Newark, CA. 510-490-8118; SIMPLY BETTER COMPUTERS. INC , Dallas. TX, 214-484-7744; 
Piano. TX, 214-578-9185; Richardson, TX, 214-234-2198; Arlington, TX, 817-784-0702 



PCM1220A2 



WHERE AMERICA'S 
BUSINESSES SHOP 
1«800*258«8088 



BRAND NAMES. 




NEC 4FGE Color Monitor 

The MX MulUSsTic 4F(;c monitor 
provides oplimum display perfor- 
mance for the Windows™ , 0V2* 
and Macintosh® computing envi- 
ronment;. The 15" display 
supports up to 76 Hz refresh at 
1024x78 non-interlaced resolu- 
tion, and is compatible vNith the 
new XG.\*-2 standard. The New 
NEC 4FGc - qualiR, reUabilily 
and value. NEC #99800 



Ds Robotics Sportster 
Modem 28.8 

% llh the lishlninjj-fisi Sporlsler 
2«.K \':i\A)M:i Modem, it's 
simple U) transmit fa.\es und data I 
from \()ur It:. It suppoas \ I'd al [ 
2«.«khps. V..<2bis. allwrlier 
ITl -T standards, and (iroup 111 
la.\ al U.-iK bps. And it includi-s 
V.42A'.42bis error coniroi and data comprc^sio^ for 
throughput up to 1 1 S,2l)(( bps I pgnuli-able to ITl T V..^ 
via a chip svap. I .S. Robotics #1S483 




D09944 UracMaM Design Voui Own Railroad . S32.M 



W18894 
W18892 
W13013 
W07215 
W17248 
W090S8 
W132(M 
W12562 
WI0791 
Wn903 
W 17245 
W199M 
W14070 

W1349S 
B97164 

W13927 
W13928 
W14t09 
W14n2 
WI4108 
W14113 
W14114 
BI4848 
W13929 



Actolial 2 0 lot Windows 

Actolat SUrter Krl 

AdotM Premiere 
Aldus FreeHand 4 0 Win 

Aldus FreeHard 4 0 Win V/U 

Aldus PageMaker 5 0 Win 

PageMaker 5 0 Single user Uc Pk 

Aldus PageMaker 5.0 VAJ 

Illustrator 4 0 w/Streamline 3 0 

Pnoloshod 3 0 

Photoshop 3 0 V/U 

PhotoSlwii Upgrade Itom PholoStyler 
TouchBase 1 0 Win 



S999.N 

%m.n 
van 

tm.m 

t139.N 
$559.91 
S4».9« 
t139.9< 
I429.M 
t549.N 
S144.N 
t1S>9l 
K9.98 



Allegro Clinton Health Secunly Plan 
Amer 5.1* Phone Disc USA Bi; . 

Amarican Training 
Barbie PC Fashion Design & Color 

Creature Maker 

Teach Me Excel 4 0 WinWord Win 

Teach Me Lotus 1-2-3V 34 

Teach Me MS DOS &Win 3 1:1>C386-486 

Teach Me Win 3 1 

Teach Me WordPertect 5.2 Win $24.M 

The Computer Carnival t24.9t 

The Great Computet Adventure K4.9t 



iU.M 
t1t.98 
KC9i 
K6.98 
t24.9< 
124.91 



W18884 Aial)esque ECCO Pro 2.0 Free 

Kaboom 

W1888S Arabesque ECCO Simpllcily 2.0 

Free Kaboom 

W14425 Ares FonlChameleoii and fortMmder/B 
WU4I9 Autodesk AutoCAD LT Win 

D07617 Autodesk Generic CADO 6,1 

W1t335 Avantos ManagePro 2.0 Win 

BIRKILEY 



W07787 An«l Daik 2 0 Win 

W1370t The Disney Collection Scr S»f 



1179.91 

Stl.9l 

t17S.N 
{424.91 
$2tl.9t 
S22I.9I 



tn.9i 

S27.9I 



W07326 
W13991 
WI1507 
W 13989 
DI2414 
D1240O 
W15787 
W15794 
W1t872 
WI64% 
W 16496 



Botland 4 Q S33«.9I 
BotlandC*. 4 0 CD-ROM Spec./U t1K.9l 

Botland C. 4 0 SpecialU $119.98 

Borland Visual Solutions Pk $92.91 

SBASE 5 C DOS $914.98 

dBASE 5.0 DOS WU $149.98 

dBASEWm „ $329.98 

dBASE Win V/U $189.98 

Paradox 5 0 Wm $>34.98 

Paradox 50 CmplU $194.98 

Paradox 5 0 ComD/U $129.98 




3RKPRD 



Microsoft 
Fox Pro 2.5 

$298 



New \iTsion! 



W14455 Bullseye Fonts 



.$t9.98 



W12309 
W09785 

Wt3575 
WI1328 
W11722 

CALL 

W15695 

W16032 

W18850 

WI6009 

W17212 

W1721I 

W12556 

WI2581 

W13211 

W17210 



OmniPage Direct Win 2.0 $n.9l 

OmniPage Pro 5 0 Win UttM 

Clarli 

Clans Worls Win «/Fax Works $12.98 

FileMaker Pro 2 t Win $114.98 

FfieMakefP(i)2 i Trade Up $11.91 

Corel 

Corel PMXOl $11.98 

Corel CD PowrPsIl ..$34.98 

Corel GALLERY $34.98 

Corel VENTURA S O Win CO-ROM $314.98 
CorelDRAW 3 CD $99.98 
CorelDRAW 3 to 5/U CD i Disk $418.98 
CorelDRAW 3 to 5AJ CD only $324.98 

CorelDRAW 4 Win $388.98 

CorelDRAW 4 Win V/U $228.98 

CorelDRAW 4 Win V/U CD only $139.98 
CorelDRAW 4 to 5/U CD S Disk $229.98 



W17209 
W16038 
W16037 
W12593 
D09149 
W11145 
W13704 
W09577 
W12898 
397165 
B97166 
W13926 
W13941 



CorelDRAW 4 to 5/U CD i Wacom ArtZ $414.98 

CorelDRAW 4 to 5/U CD only $171.91 

CorelDRAW 5 CD-ROM Only $489.98 
CorelSCSi 2 DOS, Win. and OS/2 S19.91 
Datastorm Procomm Plus 2 01 $(9.98 
Datastorm ProComm Plus Win $94.98 
Dataviz Conversions Plus Win $92.98 
Delnna WinFax Pro 4 0 $89.98 
DesignCAD 20 Win 7 0 , $174.98 
Digital Dir Phone Disc Residential . $41.M 
Oigiiai On Phone Disc Reverse . $141.98 

Elsewaie Font Wotks $71.91 

Fauve Matisse 1 26 $11.18 





Adobe Photoshop 


m 


11903 

$549 


1 New \ ersion ! | 



WI4492 Firetly PhotoGenii Pio Ed $129.98 

W07475 Fractal Design Paintei 3.0 Win $318.91 

W11188 FtameMaket4Win $579.98 

W15655 HSCKai'sPowet Tools 2 0 Win $114.98 
B0543B Hyperglot Berliti Think t Talk French 

CD-ROM $122.98 

B05439 Hyperglot Berlil; Think 8 Talk Spanish 

CD-ROM $122.98 

IBM 

OS/2 2.1 Win $45.91 

OS/22.1 Win CO Vet $35.91 

IdeaFisher Win $94.91 

Imageware imageWiant $14.91 

Imagiware Morph Wmrd $84.91 

IMSI The Art ol Business $144.91 

Inset HiJaak Pro Win 2 0 $79.98 

Iterated Images Inc III $91.91 

Iterated images Inc w/Fraclal Vid Clip $139.98 
Jian Bi! Plan Builder $81.98 
Leister Reunion - The FamilyTree Win $94.98 

Lotus 

CC Mail to User Pk 4 0 

CC Mail DOS Platform Pk 4 0 

CC Mail Win Plat Pk Quick Ref Set 
CC Mail Win PlaKorm Pk 2 0 



$225.00 
$199.09 
$91.98 
$324.00 

CCMailGrpPkDOSWIN10-User2 0 $519.98 



CC Mail Remote 3 3 1 1DOSI 
FreeLance 2 01 Win V.'Comg/U 
FreeLance Win 2 01 

FreeLance Graph 4 0 20133 

lmprov21 License Pk 

Improv Win 2 1 . 



S149.98 
$94 98 
8330 98 
$328 98 
$85 98 
$95 98 

Lotus 123 2.4 DOS $332.98 



W14753 
W14754 

W1395S 
W15967 
W15968 

W13917 
W07857 
W14763 
W14785 
W09446 
W14277 

W13366 
009854 
W12499 

wmn 

W15303 
D07203 
W07430 
W07164 
009581 
W16657 
W16656 
DO 7885 
01 1059 
D119B8 
O095B2 
D07149 
D07148 
W09668 
W11342 
W12397 
W12395 
W12497 
Wn996 
Wl)9557 
W15332 
W13570 
D09894 
W13564 
W13772 
D13563 
W135ei 
W11193 
W12397 
W13869 
W12408 

W16577 
W1657B 

Wi 5786 Meca Managing Your Money Win 1 .0 ... $14.08 
W14434 



Lotus 123 2 4/U 

Lotus 123 2 4/11 LicPIl 

Lotus 123 3 4a 

Lotus 123 3 4A'U 090627 
Lotus 123 3 4A'U 090637 
Lotus 123 Win 1 1 012652 
Lotus 123 Win 1 1 Server 
Lotus 123 Rel 4 01 Win V/Comp/U 

Lotus 123 Rel 4 01 Win 

Lotus123Rel4WinLicPk. 

Lotus Ami Pro 3 OAJ Lie 

Lotus Ami Pro 3 01 Win 

Lotus Ami Pro R3 01 CompiO) 

Lotus Approach 3 0 Win 

Lotus FreeLance 4 Comp/U 90523 

Lotus Improv 21 

Lotus Notes 3,0 Server 

Lotus Notes OS/2 Cliinl 

Lotus Notes Win Client 3 0 

Lolus Organiier Win 1 1 

Lotus 123 Release 5 Upgrade 
SmartSuite 2 1 Doc Pk 
SmariSuite 2 i v,Comp.U 
Macromadia 
Director 4 0 lor Win 
Director MulliPlatlotm Bundle 



$98 88 
$M.98 
$395.98 
$93.98 
$93.98 
$301.88 
$365.98 
$94.98 
$292.98 
$245.98 
$58.09 
$94.98 
$94.91 
$94.91 
W 91 
$310.98 
S409.98 
S40I.98 
S408.98 
S94.98 
$94.00 
$183.98 
$280.01 

$148.98 
$1,448.80 



Micrograli 

W14443 ABC Rowchaner Win 3 0 $211.91 

WI3793 Designer 4,0 $451.91 

W14841 Microhelp Uninstaller 2 $31.91 



W11642 
W11645 

W11770 
W11643 
D12225 
012226 
012150 
D13882 
W15406 
W07893 
W07975 
W11B88 
W12413 
W12D93 
D16370 
D12091 
016368 
W16366 
W16367 
D16369 
0120% 
W13552 
W16352 
W12153 
W10564 
W13CI60 
W11174 
W17833 
W17831 
W13553 
W13552 
W17847 
W07209 
W11213 
D17743 
W12157 
W07947 
W11647 
W 15405 
W07752 
008942 
W1388B 



WFW311 IWinlorWrkgrpI $131.98 

WFW 3 11 Add-on Win 3 1 User $42.91 

WFW 3 1 1 1ntro to Neturorking $29.91 

WFW 3 11 MLPLicPt $111.91 

D0S6 21/U $44.91 

DOS 6 21/U $44.91 

00S6 21/U3Plt $113.91 

D0S6 21,'USlep-Up $9.91 

Excel 5 0 Win Comp/U $114.91 

Excel 5 0 Win V.O) $11.11 

Excel 5 0 Win $291.99 

FoxPro 2 6 Std Ed $U.91 

FoxPro Win i DOS2.S-2.S OlsL Kit $11.91 

FoxPro Win 2 5 to 2 6A) $18.98 

FoxPro 2 6 DOS Lk Pk $79.18 

FoxPro 2 6 DOS $88.98 

FoxPro 2 6 Pro DOS $442.91 

FoxPro 2 6 Pro Win $442.91 

FoxPro 2 6 Pro WinWany $2H.N 

FoxPro 2 6 Pro V/U DOS $271.91 

FoxPro V,'U from 2 5 to 2 6 DOS $11.91 

Office 4 2 Win Pro $559.91 

Ottice 4 2 Win/U on CO ROM . $263.00 

Office 4 2 Win V/Comp/U $213.01 

Office 4 2 Win $414.91 

Office 4 2 Win CD ROM $494.N 

Office 4 3 Pro MLP 1 User ,, $459.91 

Office 4 3 Pro MLP.'U 1 User $333.98 

Office 4 3 Pro V/Comp/U $355,98 

Office 4 3 Pro CD ROM $539.98 

Office 4 3 Pro Win $539.91 

Office Assistant Win $14.91 

PowerPoint 4.0 Win V/CompAl $114.91 

POKrerPoint 4 0 Win $291.98 

Pioiect 4 0 DOS 8297.98 

Proiect 4 0 Win $418.98 

Proiect 4 0 V/U Win $134.98 

WFW 3 1 1 Add-on wm 3.1 Sngl M $38.98 

WFW 3 1 1 Add-on Win 311 2D MM $172.98 
Win 3 11 $88.98 



Word 6,0 DOS 

Word 60 Win V/U . 



$314.98 
$11.91 



[J. 



$114 



iNORION 
DESKTOP 



Norton 



S 07834 



W09974 
W07404 
W11036 
W96919 
WI4293 



616058 
81 6065 
816060 

W11078 
D11327 

W15484 
W11198 

W16542 
815976 
B97349 
W99551 
Wll"40 
B07980 
W96018 
W11910 
W09768 
D09707 



Word 6,0 Wm _ $291.91 

Word 60 Win Comp/U $191.98 

Midisoft Studio 3 1 Win HSl.M 

Miramar Personal MacLan Connct $124.98 
Music Ware Pano' $N.01 

M N O V E L L. 

NetWares 12 10 user 35 $1,510,00 

NetWare 3 12 100 usei CD $4,431.09 

NetWare 3 12 25 user 3 5 $2,349.00 

Peaclitroo 

Peacntree Acdg Win 3 0 $114.91 

Peacntree Complete Acclg 8.0 $189.98 

KnowlailB* Point 

Performance Now $93.98 

Prescriptions Now $45.91 

PagePlus 30 $94.98 

Photodcx Picture Factory Set 1 $38.98 

PhotoOisc Starter Kit $36.98 

Pixar OneT«entyEighl Vol.1 Jl 78.98 

Pixai Typestry Win 1.1 8184.98 

Presentation Task Force 4 0 $88.98 

Pro CD Select Phone $179.98 

QuarkXPress 3 3 Win $588.98 

Quicken Win 4 0 $39.91 

Renaissance OEMM 386 7 03 859.91 



B96514 Sense Inleractnie America $31.91 

Bl 4846 Sense Interactnre Earth Air Fire Walei .. $39.11 

W11509 Shapeware Visio 3 0 Win $123.N 

Sottltey 

W10777 Amer Henlage Dictionary III $31.11 

B95594 Amer Heritage Talking Dictionary CD ... $M.1I 

Wl 1 91 9 Calendar Crealor Plus 2 0 Win $44.M 

W15055 Land Designer Win $M,M 

W15054 myHouseWin 

W14916 Bodyworks CD 

016535 SuperOueue31 tll.il 

013789 SuperPnnt31 |M.M 

W07480 SPC Harvard Graphics 3.0 Win t27l,H 

W09851 StacElenronics Sucker 4 OWiam $14.N 
Stagesolt 

014762 Acctg For Sm Bi2 Bonus Pk $13i.N 

014758 Acctg For Sm Bi: Std. Pk $91.11 



ITl.M 
1122.11 

$41.11 
,.tUUI 

tM.II 
t1St.« 
$122.M 



W07153 Notion Antivirus 3 0 OOS/Win 

W07834 Notion DeskTop 3 0 Wm 

W10718 Norton DeskTop 3 OAJ Win 

W07380 Notion Utilities 8 0 

W07800 Norton Utilities 8 OAJ 

W12551 pcANYWHERE 2 0 Win 

D07653 pcANYWHERE 5.0 Host/Remote 




Microhelp 
Uninstaller 2 



$44 



14841 



New \crsi()ii 



T/Maker 

W12895 Incredible Image Pak CO ROM $I4.N 

614423 Studio Seiies Design Gioup CO HH.H 



B11902 
W13273 
W 15057 
W12214 
W12888 
W1287a 
014292 
W11417 
W15079 
W12391 
W15482 
W15484 



W13894 
D12383 
W09740 
W13860 
012158 
011127 
W13877 
016179 
012386 
W13876 
W13B72 
W13894 
W13896 
W13895 
W13872 
W10697 

W13876 
W13373 
Wt3375 
W13374 
015496 



Three-G Images w/lmpacti CD ROM . $271.M 

Timeslips 5 Win tIM.M 

Timeslips 5 Personel Plus $74.91 

Traveling S/W LapLink V (Win/DOS) .... 111.11 

Virtus WalkThrough 1.1 t11I.M 

Voudette Fiowerscape IM.II 

Write Pro l/2;3/4 tM.II 

Winway Resume tM.II 



Borland Office 20 V/U 

Borland Office Win 2.0 ComilrtJ - 
Employee Appraisei .. 
Performance Now! ... 



tm.ii 

..ttM.II 
.iR.N 



WordPerfect 6 OAilluattro Pro Bundle $2I2,H 

WP6 0 00S $274.11 

WP 6 OA Win tta.li 



WP 6 OA V/Comp/U Win 

WP Presentation 2 0 Comp/U 

WP Works Addi Lie Pk 

WP 6 0 Comp Trade up Win CD-ROM 

WP 6 0 Dos Documentation 

WP 6 0 DOS V/U 

WP 6 0 Win.'U CD-Rom 

WP 6 OA Win CO ROM 

WP 6 OA Win i Oualtro Pro 5 0/9 

WP 6 OA Win i Oualtro Pro 5.0 V/U .. 
WP 6 OA Win & Ouanro Pro Comp/U . 

WP 6 OA Win CO ROM 

WP 6.0A Wm Uc Pk w/Oocs 

w'out Media 

WP 6 OA Win V/U CD ROM 

WP Presnt 2 0 Win Lie Pk w/DOCS . - 
WPPresnt 2 0 for Wn SingleAJ 
WP Presnt 20 Win Lie Pk w/oDOC . .. 
WP Worts 10 



,tM.N 
$M.M 

$»1.N 
$121.11 
$11.M 

m.n 

$M.N 
$312.11 
$212.M 
$121.91 
$121.11 
$312.11 

$211.11 
$M.M 

$211.N 
$71.91 

$172.91 
$M.M 



< ;<).vi i». V 1 1 Bl 1 1 l Y Ki; Y 



W=Wliuloics D=DOS B=Botb 

f > tmiUli 

V - IpfrU, 

V/V I Vmtiml tptdt 

CMipn' - lomptUlir* t'pgraje 

\/C»mp/1 = VmiomCompttUtrrippMlr 
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Credit cinSi wn not ctargsj unH Itw onk.. , 

ship tht iMiw dw for ovvmioM drtwy. ftdBon tNppvd OMmioM il 
S6 tor (he Aral 7 poundi nd^ttori^ 

handlno $4 per order. Reliirm suli|ect to i ilGaiMlM. PrtM end 
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DON'T SEE 
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DISCOUNT PRICES. 





Packard Bell 
Computer 



, From 

$999 



Till' Font- 14 siKifssfulh' 
conibinis low cosi :ind high 
IxTfoniiancf wiih aii Inlel 
tS(xSX2-S(). a VidMB hanl disk. 
iMB of R\M thai is upgradt-ahlc 
to (v)MB. a 'WKI h\/im 
^ dat;i iiiodftii, knhoard. 
Itto-bulloii inousf. as well as 
multiple expansion sioLs and storage 
device bavs. Packard Bell 




Sony17SEi 
Monitor 

(.olor tcnipiTatiirf conlroLs 
enl);ince tlie li'gendan 

Tiinitron color, making ihLs 17" monitor ideal for 
desktop publishing, multiple business applications 
and i:i) K()\1 graphics. It a-duces distortion to less 
ilum 1 ' . - \irtii;d!y eliminating e\e fatigue, is 3.W flal- 
tir th;ui the Cl'l) line, and consencs energs by 
dropping to 10% of the nomial power drain when in 
die susivnd mode. Sony #06909 



Network Products 



13787 
13784 
13786 
18341 
14189 

14566 
18803 
12E05 
14186 

18353 
18357 
18371 
18367 
18359 
18363 
18823 
18824 
18825 

18826 

18827 

18828 

18829 

18830 



15362 
15364 
11345 
99430 
16059 
15807 
16061 
99428 
16063 
13771 

18336 
14556 
14553 
14550 
18329 
18335 
14561 

18351 
18352 
18349 



3Com 

3C509Etrieflink III Coax 

3C509 Elherlmk III 108T 

3C579 Ethertink EISA Coax 
30509 Etherlink III Combo-S pk , 
3C1627 12 Port LrnkbuiWet 10BT 
Artisan 

Simply LAMUsUc VI 0 

LANtastic V6,0 5 User 

NodeRunner Starter Kit Windows 
T-Runner 12 Port 10BT 



Slli.U 
tllS.M 
(229.98 
{578.98 
$668.98 

(56.98 
(322.98 
(499.98 
(488.98 



EtherExpress 16 Coax . 

ElherExpress 16 10BT 

ElherExpress ISA HUB 

ElherExpress Flasti Combo 5PK 
ElherExpress 16 10BT20PK 
ElherExpress 16 COMBO 20PK 
NelPon Express XL Print Server 
NetPort Express EL Pnnt Server 
ElherExpress PRO LAN Adapters 

RJ45 

ElherExpress PRO LAN Adapters 

RJ45/BNC 

ElherExpress PRO LAN Adapters 

RJ45/BNC/AUI 

ElherExpress PRO LAN Adapters 

w/FlasnRj45 

ElherExpress PRO LAN Adapters 
w/flasn RJ4VBNC 
ElherExpress PRO LAN Adapters 
W/Flash aj45/BNC/AUI 



(99.98 
(99.98 
(919.98 
(599.98 
(1,698.00 
(2,036.00 
(455.98 
(398.98 

(99.98 

(19.98 

(119.98 

(115.98 

(116.98 

. (139.98 



N N O V E LL. 

Personal Netware 1,0-1 User 

Pers Netware Info Mover Bundle 
Netware 3,12-5 User 

Netware 4.01-5 User 

Netware 312-10 User 

Netware 4 01-10 User 

Netware 3 12-25 User 

Netware 4 01-25 User 

Netware 3 12-50 User 

Netware 4.01-50 User 

SMC 

PC130ArcnelCoax 

Ultra 16 Ethernet Coax 

Ultra 16 Ethernet 10BT 

Ultra 16 Ethernet Combo 
Ethercard* Elite MCA lOBT 

PC800FS Arcnel Card Coax 

3608 Ethernet 8 Port Con 10BT . 

Xircom 
Xircom 14.4 Pocket Modem Coax 
Xircom 14 4 Pocket Modem lOBT 
Pocket Token Ring III 



(68.98 
(268.98 
(734.98 
(799.98 
(1,980.00 
(2,428.00 
(2,340.00 
(2,897.00 
(3,100.00 
(3,888.00 

(68.98 
(10S.98 
(105.98 
(119.98 
(189.98 
(1*9.98 
(329.08 



(447.98 
(447.98 
(495.98 



Tape, Removable & Floppy Drives 



09823 Jumbo 250MB Internal (187.98 

12034 Trakker 120MB Parallel PORT (199.98 

12035 Trakker 250M6 Parallel PORT .. (324.98 

18373 Power Tape 2 4GB SCSI External (1,087.00 

18374 POWERDAT 2GB SCSI Internal . .. (1.164.X 



18375 TAPE 250MB Internal (158.98 

18380 TRANSPORTABLE 150 (543.98 



Multimedia. Sound. CD 



05689 ACS 300 Spkrs W/ Subwooler (239.98 

Creative Labs 

12900 Sound Blaster 16 SCSI-2 (177.98 

12919 Sound Blaster 1 6 AWE32 (291.98 

12536 Discovery 16 INT (249.98 

19311 Multimedia Oftice (949.98 

Orchlil 

18805 Soundwave 32.SCSI (199.98 

18806 Soundwave 16/EZ (9*.9< 

18807 Soundwave 32 (184.98 

18808 SoundOrtiK 16/SCSI (129.98 

18809 Vidiola (399.98 

SONV 

01 1 84 Digital Headphones MOR-CD30 (23.98 

13166 SRS-D2K Speakers i Subwooter (149.98 
01172 8100 Computer Speaker System ((8.18 



Turtle Beach 

13441 Monterey Sound I C (349.98 

19314 Monte Carlo (94.98 

19260 Crescendo Keyboard 8 Sound Card (389.18 

19275 Yamaha PSR-83 MIDI Keyboard (218.18 

17864 Consumer Tech Presenter Plus/2 ..(299.18 



CD-ROM/Optlcal Drives 



NEC 

97815 MultiSpm 3X1 Internal (431.98 

97814 MultiSpm 3Xe External (464.98 

97817 MulliSpin 4X Pro CDR-900 (889.18 

13414 Chinon CDS535 INT CO-ROM KIT ..(371.18 
13401 Chinon CDXS35 EXT CD-ROM KIT (485.18 

17885 Legend Int CO-ROM (181.18 

Plextor 

19258 PX-4XH Quad Speed (481.18 

94948 4-Bay Tower CO-ROM (1,775.00 

17892 Sony CDU-S5S Inl. SCSI CD-ROM (119.11 

95242 CatompSlate 12x12w/Cordlessl 

6 Button Cursor (246.18 

MICROr£K 

11931 ScanMaker II w/Pholoshop LE (418.18 
13175 ScanMaker lISP w/Photoshop LE (748.18 



14377 UMAX UC 630 w/Omnipage . 



Monitors, Video Products 



(518.18 



11825 

18454 
18452 
18455 

01156 
06909 
01157 

15379 
15380 
12620 
11891 
13300 
14574 

19717 
19718 
19719 
19720 
19721 
19722 

18385 
18386 

18509 
18512 

18810 
18811 
18812 
tSS13 
18814 
18815 
18816 



Creative Labs VIDEO SPIGOT (399.98 

Dlamonil 

SPEEOSTARPROIMB . (113.98 

STEALTH PRO 1MB (237.98 

VIPER VLB 2MB (339.98 

sopty: 

Muttiscan 15sl Monitor 

Mulliscan -17SE1 IT Monitor 

MuKiscan 2t)se Monitor 

ATI 

Graphics Wonder (ISA) 

Graphics Wonder (VLB) 

GRAPHICS ULTRA . 2M8 

GRAPHICS ULTRA PRO 2MB 

GRAPHICS ULTRA PRO 2MB EISA 
GRAPHICS ULTRA PRO 2MB VLB 

NEC 

NEC XE 15 15' 

NEC XE 17 17- 

NEC XE2t2r 

NEC XP 15 15' 

NEC XP 17 17- 

NEC XP 21 21- 

Herciilst 

Graphite PRO 1MB.. 



(492.18 

(moo 

(1,199.00 

(119.98 
(119.98 
(209.98 
(279.98 
(305.98 
(279.98 



(541 



.(1,191 

(871 

. tl.271 
(2,491 



(234.M 



Graphite 2MB (368. 

OPTIQUEST. 

1000S 14' mlr (299 

4000S17-mtr (819. 

Orchid 

Kelvin EZ/VLB 1MB Dram (124. 

Kelvin 64An.B 1MB Dram (145. 

Kelvin 64/VLB 2MB Dram (198. 

Kelvin 64/PCI 1MB Dram (145. 

Kelvin 641»CI 2MB Dram (1M. 

Kelvin 64/lSA 2MB Dram (198 

Kelvin 64/ISA 1MB Oram (14S. 



Ccinputers 



19074 Ascentia 900N OX 4/75 340MB 

Dual CI- (3.923.00 

19076 Ascentia BOON SX/33 250HO (2,299.00 

19079 Ascentia BOON 0X2/50 3S0HD (2,749.00 

17985 LC4,W50 270MB (1,922.00 

17971 LP4/66 340MB (1,999.00 

18017 MTE 4/66 420MB (2,799.00 

18022 LX PENTIUM/60 540MB (4,172.00 

Sharp 

18391 486/33 200MB PAS CLR 

WTRKBALL (2,597.00 

18392 486/33 200MB ACT aR 

W/TRKBALL 12.117.10 



19167 
19168 



18534 
18539 
18542 
18544 



12628 
13678 
13679 
13680 

13671 

17623 

13672 



19104 
19107 
19108 
19135 

19137 

19131 
19133 



19704 
19705 
19710 
19711 
19714 



13670 
16234 
13668 

17617 
19893 

17640 
17641 
17642 
13199 

13684 
13681 
13686 



Canon 

lnnovaBook10M33'170-Mono (1.541.01 
Innova Book 10 M33'260-MON0 (1,511.01 

.0^ Packard Bell 

Force l4''486SX2/50 340MB (Ml.M 

Force 54C0 4860X2^ 420M8 VJTtM 
Fon»101CDPenlium60 420MB . (1,011.00 
Force 10X0* Pentium 90 810MB (2,941.M 

INSIKUMENTS 

TM4O00E SX/25 120MB Dual CIr (1,611.(0 

TM4000M SX/25 120MB Mono (1,(41.00 

TM4000M SX/25 120MB Dual CIr (1,841.00 
TM4D00M SX«5 120MB 

Active CIr (2,641.00 

TM4000E DX4/75 340MB 

Active CIr (3,411.00 

TM4000M 0X4/75 340MB 

Active CIr (4,145.M 

TM4000E DX4/75 45SMB 

Active CIr (3,141.00 

TOSHIBA 

T1910 200MB Mono (1,457.00 

T34afl 120MB Mono (1,121.10 

TJ400CT 120MB Active CIr (2,741.10 

I1960CT 4860X2/50 200HD 4MB 

Active CIr (2.815.N 

I3600CT 4860X2/50 250HD 8MB 

Active CIr (3.115.11 

T2400CS 250MB (2.174.10 

T240OCT (3,711.10 

NEC 

Ready P60M Pentiunv6Q 420HD 8MB 

MM MT (2,141.10 

PowerMate 4330 486sx/33 270H0 

4MB (MLM 

PowerMate P60M Pentium/60 420HD 

8MBMT (1,811.10 

Versa WSOD 4860X2/50 250HD 4MB 

OSNB K.m.M 

Versa V/50C 4860X2/50 540H0 4MB 
ACNB (3.M1.10 



Canon 

BJ-200E 

BJ-230 

BJC-600 COLOR 

Cottar 

LabelWnter XL PLUS DOSWIN 
BJC-4000 Color 

Epson 

stylus 300 Ink Jet 

Stylus 800 Ink Jet , 

Action Laser 1500 

LQ-5704 . 

raMewL«TT 
PACKAno 

DeskJet 520 

DeskJet Portable 310 .» 

DeskJet 560C 



.t2St.H 
.$450.11 
(4N.M 

(23«.M 
(411.M 

. SIM M 

.$223.n 
(511.71 
(251.45 



. (211.11 

. tzn.M 

. IS51.M 



NEC 

13110 Super Scnpt 610 



. $481.11 



17619 KX P5400M1 
17618 KX-P4400 



(SS.H 



IPISTKUMENTS 

06859 MicroWnler PS23 tSMM 

14319 MicroUsei PR0 600PS23 (I.IM.N 

12525 MicroWnler BASIC (411.18 

06860 MicroWriler PS65 (711.18 



Hard Drives & Controllers 



Conner 



14625 213MB IDE. 
14626 
14633 



(219.18 



426MB IDE $309.98 

1 06GSCSI $139.98 



1 8960 Hewlett-Packard 1 .05G SCSI $127.18 

Maitor 

18395 171MB IDE $113.11 

18397 345MB IDE ,„ mtM 

18398 345MB SCSI $272,10 



18399 

18958 
18959 
14631 
19001 

19003 

19005 
19006 

18833 
18834 
16835 
18836 



11664 
19017 
19018 
12183 
11666 

19024 
12378 
19027 
19025 
19026 
19030 
19031 



19032 



18458 
18452 
18456 
18453 



540MB SCSI $074.18 

SMgali 

452MB IDE $SZ7.H 

528MB IDE $44t.ll 

105GSCSI tm.u 

AccuLogic IDE W/1 PAR 2/SER 

1/GAME $J5.M 

ACCULOGIC VLB IDE $18.11 

Adiplic 

ADAPTEC 1542Cf SCSI-2 $265.18 

ADAPTEC 2742T EISA SCSI-2 $339.98 

Western Digital 

Caviar 2420 425MB HO Upgr Kit ..$249.18 

Caviar 2540 540MB HO Upgr Kit $211.18 

Caviar 2700 700MB HO Upgr Kit $415.11 
Caviar 31000 lOaOMB HO Upgr Kit . $515.11 

Hayes 

Accura 24EC ♦ Fax 96 EXT $89.98 

Accura 96 ♦ Fax 96 INT $148.98 

Accura 144 1 Fax 14 4 INT $153.11 

Accura 14 4 « Fax 14.4 EXT $1M.n 

Optima 14.4 ♦ Fax 14 4 EXT $411.18 

Practical Peripherals 

14 4INTW'Fax $109.98 

14.4 Mini Tovrer W/Fax $233.98 

14 4 ProClass INTW.Fax $169.98 

28.8 INT W/Fax $279.98 

286 Mini Tower W/Fax $218.98 

28 8 ProClass INT w/Fax 115K DTE $309.98 
28 8 PROCLASS Mini Tower 

W/Fax 115K0TE $336.98 

28 8 PROCLASS EXT LCD W/Fax 

115KCTE $379.18 

28 8 PROCLASS Mini Tower 

W/Fax 230K DTE (399.98 

14 4 INT $125.18 

14 4 EXT $139.18 

V32TERBO EXT $378.18 

V32TERBOINTW.Tax $449.18 



Backup and UPS 



American Power 

94396 APC Personal SurgeArrest 7 Outlet (18.18 
94395 APC Personal SurgeArrest 7 Outlet 

w/Phone (21.18 

07150 BACK UPS 250 (119.18 

05901 BACK UPS 450 $239.98 

11651 BACK UPS 600 $335.98 

11233 SMART UPS 1250 $105.98 

Tripp Utl 

06661 BC400 $174.11 

19042 SMART 250 LAN $Zn.tt 

19043 SMART 400 LAN WtM 

19046 SMART 750 LAN tOt.d 

19048 SMART 1250 LAN $1M.1I 

18403 Maxtor MOBILMAX 10SMB HD $441.11 

Megahertz 

1 3072 Megahertz 2400 XJACK W/Fax $131.11 

13071 Megahertz 14 4 W/Fax $211.11 

1 3098 Megahertz 9600 XJACK W/Tax $211.11 

15729 Megahertz Gold 14 4 XJack w.fax .. $231.11 

19358 National Semi NE4iaaENET Coax (IM.l* 
15359 National Semi NE4100 Ethernet 10T (IM.M 

19049 TRANTOR SLIM SCSI-2 (271.11 

Xircom 

18405 CredltCard ENET COAX (222.91 

18404 CredltCard ENET 10BT (228.98 

18406 CredltCard ENET 10BT/COAX (266.98 

Complele Selection of All Compatible 
Memory Modules CALL 

Cyrix CALL 

Intel CALL 

Intel 

18411 387SX 16-25MHZ tTLH 

18410 387SL STMI 

18409 387SX 33MHZ - 07.11 



• 




1 •800* 258*8088 
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WORKS 
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COMPUTER SOURCEHl 



I'...'" 

Your Notebook 

W Specialists'.! 



ItMirmkrw aaaujm ✓ Wide Selection Top Name Brands Quality Products 




Qui) 

in«OM"75(»aMso '-Vy^f^ 
> eOaUO VGA «cM im C<M dm!* 
4WRAW <« UKM Ulit\-rs<i*<f^ 

'.■ci'-r'ijSj- «" ,.,;>£ -•■ ::'-,.- 
TnraMltc'4000E WlnOX4-75 



HARDWARE 



• MmirMCKUMa 

AmerrC3n Fewer BK280B eK400B 99. 149 
Amenc»iPo<wBK45C BKEOO 1SS249 
Ammcan Pooer BK900 . BK1250 3S&48S 
AnwicvPomrAPlOOJAPeoo ^tn4 
An«ncan Power AP900 . 489 
An«ncanPo<nrAP900NET . 539 
Aniencan Power AP12S0 619 
AiT«nc»i Power UPS 220V Moaeu CAU. 
TuoUieBCJSO '90400 9&145 
Tr(ipL«BC500 500LAN , 171179 
Trn)L«BC600LAN 750LAN 22&289 
Trn>L«BC900LAN 12S0LAN3»439 
Tnpp Ijle Oim 500 LAHSX) LANi3»275 
TiipplleOmn 750 LAN 1250 LAN J3W45 
TtwL«LC1200 LC'SX 1»ie7 

■ Morms ■ 

Catomp Desgmale 3024S 1479 
HEWLETT PACKARD ALL MODELS 
Paofe Data Pro Tracer II 1029 

mconnouMMw 

AdapMc 1542 SCSI-2 ISA w Rop 195 
PMC 2742 SCSI-2 EISA K/Flop 295 
MvtK2>42SCSI-2VESA«>fFIO() 255 
M^Mc2M0 PCI SCSI Italv 289 

leWVMUMf fl 

Cyni 386 10 4ee CPU Upgrade CAU: 

mM 486SX 2510 50 Oaer«ive .119 
mm 4860X3310 66 Ortirdnv« 22S 

mcomnnmm 

AST Bravo LP 486SX33170M 1189 
AST Premma 4860X250 340M8M 2199 
AST Premrma LX Pentium 60 270M 2379 
Compaq Proinea 4860X250 200M 1229 
Compaq Prolraa SX33 270M CD 1369 
Comps) Pramea 4860X4. 100 525M 2199 
CofflpiqlMi)!roXES60P60 52SM 2619 
Conpaq Oeskpro XL BE ST PRICING 
Convaq Proiiwa MT Mn-Tovers CAU 
Contaq PBOtlANT Al MoOasBEST PRICES 
Compaq Pros9>aVS Seres BESTPRICES 
»»»se Terminals CALL FOR PBICING 

■ SNNIBIIf « 

Caloinip Drwg Bn) III 12x16 i&bum .579 
Ki>taXGT6iSw imerlaoe 239 
5unmas*«» III 12iI2i2i18 Pro 279479 
Summaqnd IV 24i36 1123 
Wacom ArtZ 6i8 299 

■ Dflfvisa 

ConnerCfDf210A2!0M -imslDE 179 
Conner CFS420A 426M urns iDE 239 
Conner CFA540A 528M12rrB IDE 289 
kxrsga AU MODELS CAU 

Mam 7345A34SM IDE 14ms .199 

Manor 7546AS46U12ins IDE 288 

Maopcls4410ia'22l7t7G ..57»W9 
Micropo«22t717G 10ms SCSI-2 . 989 
Seagaie ST3243A 214M 16ms IDE ... 179 
Seagate ST3391 A 341 Mi3m$ IDE . 189 
Senate ST3491 A 428M Urns IDE 209 
Saagale5T5«60A 545M iZrrtslDE 279 
SeeoalBST31200N 1GB 9ms SCSI-2 649 
SyOosE>1raeeMRmvtiig8ine>l 39»4S9 
SyQuesi Pjma B8Mb eil 439 

Teac FD505 aul foppy Onve 109 

Teac / Tostita Roppws. Ki. 55 



HkvontiuaaoKDBtaNC | 
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COMPUTBt 
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a NOTBBOOK COMPUTERS ■ 



a MONITORS a 



Knowledgeable Sales Staff 

am 



AST Ascenta SX33 250M Color 
AST Asc8miaDX2S0250M Color . 
AST Asoenta DX47S 340M Color 
CwonNoMiM M33200M 
Canon NoiejetC3a200M Color. 
Canon Noleial U CaViaOM Color 
Canon NoieietllCSaSKM Color 
Conura AERO SX2S84M Mono 



2139 MacPo«ereooti520C 4 160 2695 
2379 MacPowerBook540C 4320 4399 
3259 NEC Versa V 450c JSOMArtKCokx 3607 
1779 NEC Versa S 433 210MP5V Color 1949 
.2375 NEC Versa MDX4,75C340MAav Or 4899 
2199 Slwp486OX2'S0 200Me 4AcNCIr 2769 
2572 Sliarp 4860X2-50 320M 94 Aov Or 3464 
. 999 Tl TM4000E 0X240 2O0MP5V Or , 2119 
ConluraAEROSX33170MSTNClr 1745 TITM4000MSL25120MMor» 1699 
ContjraA£ROSX33 250MSTNClr 1939 Tl TM4000M DX2 50 340M Psv Or 3059 

Convaq Conura 400C2SOM- 2549 Tl TM4000M OX2/S0 455M Actv Or 3649 

CorTvaqConua400CX2S0U. 3239 Tl TU4000M SX2« 20DM Psv Or . 2779 

Compaq ELITE 0X2)40 17WSTN Or 3219 TITU4000MSX2S0 340MAcNCr 3139 
Compaq aiTE DX240 170M TH Or .3895 Tl TM4000M 0X475 455M Psv Cir . 4499 
CorT<)aq ELITE DX2 40 340MTnClr42e9 TosheaT1910CS4332(X*t .. 2039 
Compaq ELfTEDX2S0 340MTn Or 5159 Tos(*aTi96OCS450 320MSTNClr 2679 
Corrpaq ELITE DX4.75 340M TFT CIr 5869 Tos«»T1960CT4.50200MAo<Clr 3029 

IBM T>iir*Pa<J 360C 340 M X78 TosftOa T2400 CS 450 250M STN Clr 2969 

lBMT»i™Pa(1755CSDX50340M 3840 Tos(*aT240CCT450320MAavC» 3899 
lBMThinkPaa755CDX75 340M 5367 Tosni6aT3400CTSX-33 120MCoic< 2299 
MacPower8ook520 4.160 2099 Tos^Oa 4700CT 320M Aa» Or 4899 



I ADI MeroScan 4GP 15" 128O>1024 28 409 NEC XE15 1024i(768 28 559 



■ CTXl4-1024<768i 28MPRII 
I, CTX14-1024«768niMPflll 

jCTX15-1280«1024niMPRII 

i CTXir l280ii1024ni28Dijlal 
; Gotdsar 1460DL 14" 1024i768 28 
il loel<MF-8617ir 1280K-024 26 
II ldBkMF-822I2ri600<;200 28 
I ldekMF-842i2ri600ii200 26 
I loeliMF-8621 21-160011200 .26 

MagOXISF 128011024 28 
I MagDX17Firi280i1024 26 ... 
I MagMXP17Fir 160011200 26 



NanaoT2-17ir 1280x1024 25, 
NanaoT2-20 20- 1280x1024 X. 
NanaoF760iW2r I280i1024 28 



229 NEC XP15 1024x768 28 669 

259 NEC XE17 17- 1024x766 28 1019 

339 NEC XP17 17- 1280x1024 28 1249 

635 NEC XE21 21- 1280x1024 .28 1999 

235 NEC XP21 21- 1600x1200 28 2479 

789 Noliia449Eir 1280x1024 .28 498 

1899 Nctaa447L 17- 1024X768 28 689 

1939 Nok>a447X17-1600>1200 25 1029 

2299 Nokia 445M 21- 1600x1200 .26 1939 

. 349 Opequesl2O00OS 15- 1024x766 28 ,389 i 

. 639 Op»i»ies(2000DCir 1280.1024 27429 

. 929 Opliqu«l4000DC 17- 1280x1024 r:.;^ 

MnsubotiiDmndPro17FS 1280x1024 929 Op«Kiu»sl4000TC 17-Tmlran 25 829 

UBul«lDrin)Piti20T16CKD(120031W.2139 SonylSSFl 15-1280x1024 25 439 

NanaoF550iWir ,28 976 Son»GDM17se17--.:rc.-20i3 25APG 969 

Nan30F56(>W 17* 1280x1024 26 ,1249 SonyGDM20se2O'1600x12W.3aV&l»39 

1299 ViewSonicV6E14--;i.:.-6e 28 269 

1974 ViewSonic V15G IF 1280x1024 28 399 

1969 VievrSonicV17Gir 1280x1024 28 839 

'■• ■ .:■ ■■c:~\2i:! x ■789 



Plllltr'l itvua-niinning 
ntriligi o1 idvancrd '>i'- 





mdudc ntn usm Mr- 
tact twmr ttwskei tool. 
imiQc Hose' CompoMr 
pige rotition. import. 
manipuUle and upon 
Qu>CliTinie* or VidH fOf 



.S299 
$62 



MULTIMEDIA 



Boca Pocket Modem 14 4 w'Fai . 95 Avec 2400 Designer 589 

Boca VFAST 28 8 ini ext 186221 HewWi Packaro ScanJet IIP greyscale 349 

HayesAccura28 8V Faslexi 265 H«w« Packan) Scaiv)eilCX Color 899 

Hayes Optima 28 8 V Fast ml J79 Prtart S cyUel «Pj/»patt 489 

lm« PCUCI* 14 4 wFax 179 g?ga??!Z^^ 12 

Intel SatBtaxtion 400 rt 273 |£SlSflS toS£?Ste, 1049 

Microcom Travel Card 28 8 PCMCIA 479 III 2449 

MeganerB modems lor al laptops CAU liia,, cooi se«i LS-iOE PC rt 1644- 
Mega(iertzXJi44xJack PCMCIA 209 niur Cod Scan LS-10E PC ext 1864' 
MulInectil432ZDX14 4ext 159 Nikon ScanioucnAX-1200 tamed .1139 
Muliiectii432BA 14 4 laxmodem en 409 Polaroid Som Scan 35 2085 

Practical 144w,Faiint »xt 109125 Relisys2412PC»Ptwosnop 749 

Practical 28 8 w.Tax int./ext 21 9 239 Umax X630 * Ptiishp LEOmniPage .599 

Supra 14.4 w.f ax int - exl 1 15 129 UC840 .Ptitsnp LEOmnpage 772 

Supra 28 8 w.fax int ' ext 21 5239 

TeleW All Models in Stock *TI OiKfxs Wonde. MaOi32 IM ISAVLfl 119 

UOSrtema» external All Models In Siock ATIGrapncsUita.2Mi&A 199 

ijiR^^^rrr 2s;:9^^!^^ssx2mT^^i's^ 

USflSponst« 28 8 V34rt «>1 2»2« ATIWinTurt>o2MVLflPCl lSA 289 
USRCour«.V34rte«' 389419 jT|Q,^p„Ti»txi2M ISA VLBTO 369 
USRSoortswPCMaA2.1i44w1ax 179 ATiGrapnesProTut)o4MISAVLflPCI569 
USR Sportster PCMCIA 2.1 288»1ai 349 |>m>n(IS»»«»lirPro IS* 1M VLB1M»115 
USflCouner PCMCIA 21 144w1ax 349 0an<nlS(iaed>Br64PClarlSA1U»149i99 
USRCaunerPCMCIA2.12e8w1ai . 399 Diamond Slaa>>i64 DRAM 1U2M. . 165 209 
ZoomVFP192. VFP24Kril«j1ax 1391*4 DiamondSle««l64VRAM2MVL»PCI 324 
ZoomVXV32asl44v3232t>&42t>sextl29 Diamon) SlaMi 64 VRAM 4M VL&PCI . 469 
■ MMIAttUPB Dmnd WparSE VLB or PCI ai 4U 34947! 
^. 7 ,^!r,irTT^Tr,Tr,,.-,»Heio*«D«llllll«PlOlSAorVL81l< . 149 
ColoradoJumbo250 Jumpo350 152.179 ^^ygJ^yil,2HISA/VESA 489 
Colorado Trakker 250Trakk8r 350 .289329 j^n, MQA.»iP3v M VLftlSA ^ 7 689 
Cokxado Trakker 250M 289 NgmterNneGXI VlBLwel 11 12 .349 419 

Colorado PT-25 2GBSCSIw.'cnlhn..939nuii«erNiieGXE641MPCI.2MVLB17a;49 



flCD^OMKmfl aviofoaPTiiUff 

Creative Labs OqM Adnnkn ......iSS AITectt Wavewaicher TV 319 

Creative Labs DiglBedB»3Xinl 686 Ci««veLaiisV<)eoaasterFS2000. 329 

Creative Labs DigM Sch0dliouse...575 MetlaVisnn ProMowe Slw»o 179 

Creative LiJsDiscmefyCDt 6 nt .. 235 TnieVson Vx)eo VGA16 759 

CreativBLabsEdut«ment16int .. 412 TnjeVojnTarga* t6.'64 1089/1569 

CreaML*sG»i«eia6lBrC0iit« , 375 Sigma Reel Mage VGA 369 

Creative Late MuHmedaOtlioert.. 529 Sigma Reel Mage SCSI 415 

Creative Labs Omn nVW 179.359 

C-eativeLat)sOrniiC03Xlft 459 Ounon CDS535 220rrs SCSI-2 nt . 208 

CreatveL*sOnnC04Xrt 409 ChinonCDS535 220ms w contrl .... 249 

MediaVis«n MV-2100 Family Deluxe . 295 '^^^ MultSpin 2n«v 175242 



MedaVwn MV-3100 Sifei Deluxe 329 



NEC MultiSpin 3ie .469 



NEC MultSpin 3xp Portable 389 

■ CAUVn ■ NEC Multsiwi 4xi4xe 389479 

■ wwiw mommin m p,^,,,,, 3525 .m z^ms 265 

MediaVision ProAuOo Studioie 122 p)«flor4Piex Ouao-Speed rt 
Media Vision Premium 3-D SCSI2 139 Sony COU-55E ni IDE InBlace 220ms 129 
Orctiid Soundwave 32 159 Sony C0U-55S inl SCSI 220ms 1 

SoundBaster Pro Value Ell 79 Sony COU 681 1 exi SCSI 295ms 419 

SoundBlaster 16 Value Ed 99 Toshta XM3501 Quad-Speed 120ms rt 439 

SoundBlaster AWE 32 264 ToshbaXUSSOteOuaO-SpeeO 120m5eit529 

SoundBiasierieMCD 139 t OHKAI DKVU K 

Sour^dBiasier 16 ASP MOD 169 pmnade Tahoe 128M ext 829 

SoundBlaster 16 SCSI 2 ASP 205 Pmnade Sierra i 3GB PC mt 2829 

Wave Blaster Daughter Brd 1 79 Pmaoe PMO«0M ext Rewnte 3045 

Turtle Beacn Daytona PCMCU 365 Pmnade Raoadable CO rt _....2279 

Turtle Beach Multsound Tahit 242 PnadeRKaMHileCOM J45t 

Turtle Beach Multsound Monterey 329 PLI Mnily 88nW44 8SM int 409 

124 SonySMOE301F12eMinI40ms 999 
.239 Sony SMOF52t 1 3GB ml 40ms , 2049 



Turtle Beach Au<»o Adv PCMQA 
New Media Waviamnw 16 PCMCIA 



aCAMOMK 

BJ10SX,'BJ200E 239 .'248 



jjc-e:': - ■ = - r:- :: : 


i-9'458 


fl cmuM ■ 




Notebook Printer II Proietll ., 


315/235 






OKonu tSOsi 


its 



FX870.FXt170 267/354 

LQ570. LQe70 245/444 

DFXSOOO.'DFXeOOO 1327/2269 

i:t 3' Laser 1100/ 1400 4«9' 

A.-j-.ise-150O'1600 595/965 

5-, StYtus400 189/197 

5-. = /Stylus 1000 219/435 
5-,i-s Co.:' Inkjet 519 

Pnmera / Pnmero Pro 685/1339 

Pnnler Supplies CAU. 

■ Hmnm packakd m 

DeskJet 540 ; DeskJet 5-;:.:c 289 489 
DeskJet t200C 12O0 CPS. ,1346/ 1975 
LaserJet 4L ' LaserJet 4P 5 99' . 949 

LaserJet 4. , BESTPRICE 1399 

LaserJet 4M. BESTPRCE 1 

LaserJet 4V:4MV 1985/CAL 

LaserJet 4Si.4SiMX ...2978/4258 

I UXMAKK M 

279 332 

.•.',•,'•■.•100200 „.2S9/489 

.•.",•,'• ■.■■; . : -68 998 

1239 

OvsiR Optra RX 1439 1998 

OpIraL OpiraLX 1895 2459 



NETWORKING 



SPECIALS 



J J PC2-K 



3COM 30533 Ettwlnk II 16 611 cnaxlOBT 155 Nakonal Sent NE20OO. coax 72 

3COM 3C5K Etiennk III coax 115 NaMnalSerT»NE2000. lOBT 65 SMCAiawPCeSOnrksr.servei '. .-: 

3COM 3C5KEIietlir* III coax (Sfk) 485 NaionalSem NE41 XT PCMCIA lOBT 168 SMC A(cnel8port coax AcMHuO 225 

3COM3C509TPErer>||iOBT(5lik) 449 NeiWare3i25uset 549 SMCElliiRjitl»Eil1»lco««0f 10BT..'15 

3COM 3C509Etiarli*lll coax lioeT 129 NetWare 3.12 iO-user 1249 SMC Ettiena()<Elilel6MCoiito '3- 

3COM3C5:9TPEtf •»IIIEISA10eT...i26 Ne(Ware3i225-user QBH 1849 SMC Etnercaid.EKe32-l« EISA 'ST 5"^ 
3COMXSe9TPElt«iMIIIPCIICIAtOeT189 NetV«ara31250-user 2449 SMC Etle 16 U»a Ethernet coax Of tOBT '^i 

3COM 3CSaK EMM nraCUtCont .237 NMINM 312 lOOuser rS^Hi. 3449 SMC EMe16Cl»a Ethernet Comco 
3COM 3016271 lIMUrtiBuliMrtOBTjeS NaWan3 12250niser . , CAU SMC EMneitoeT Conceit 9pii2p( 289539 

ArwyiNodarumr 20000 or anVT 189 NKIWiie SH II 3 1 1 BESTPRICE CAU Thomas -. -j,- ^. -' - .>• -Slxi 176 

AneollM«1jm.'SI2D0OCv200aT . 76 NMMMV4 a25^aer/tOuset ... 7191589 Thomas Conrad 3045 STPl 00 rrtps UO 

ArKallNi>dai>nr2000ACoiite JJ Nill««feV4.0225«er 2289 Thomas Conrad 3045CX •. .ii. 440 

AmoHVe.OIMtoikShMra 229 t«««i»V4 0250iBer 3189 Thomas : / . . -tc. 't» 704 

■il lit 111 ITIII«1»n''i<—i J9 NetWare V4 02 lOO-jser 250wr 45498750 Thomas Conrad 3047 CX •XxnCps EISA 599 

DIGIBOARO .M1M00B.S CALL NetWare V4 02 50O^>ser 1000^ . CAU Thomas Conrad 3050 STP8fat Hub 

XircomPocMEtitmllObwTarcoai 2S9 
Xircom PodistToinnflngAd^Mf 455 
XrcomPodielElliinialPilil Server coax 269 
XRom Pocket Ethemet Prim Server itST 269 
69 Xircom: ri r .'-.-'.L':-*!!, 77 
259 Xircom Cre*CaidEnet -6 MtOBT 

189 
219 




MeieNrEifMBlScoiiorlOBT .99 

n* EM Eiptns Pio IM ooun OBT _„ 99 

tnW EBter Expriss Pro 16conto 116 

nel Ether Express Pro Flas- lOeTorcoaxIll 

lrMElharEipfessRash32ElSAcontx>-229 Nmel DOS 7 OPeisjnal NetWare 
Lxiksys Combo PCMCIA Enel Card 162 Novell Personal NetWare frusar 

Link3ysCoiTeonoiMEnMAd^ilPlui.t52 Paofc Data Onct Net lOftlENET 279 XicomCradtCaidEnottOblixu , 

Ltiksys Conto EHier 16 LAN Carg J ; Paolic Data Direct Net EX .. 449 XramCixttCartEnel 16!!itcon«o 



DEsnMCA02D 

.an wn | 



SI 62 



tuifio- 
320/321... 
520/ 521 
|l59a./59t«, 
1355 / 3950... 
: .ast^ 4.?-3e 



...219 



-i95/415 
^365/488 



0_/i40 



Polaroia 

TiNKniMnMrM 

«dv I M SpM Scv 35 c*^ pv Ctfer 
■ iiiBia ai»fc2700»iiiduaipoiMaB«iti 

pnOMfl| WHiM OObf pfDOMif. TWMN ttMr 

nMij c AdMM. 

HamaUmha , .$2065 



•IW/ 

Thousands of 
TMbs ki'Stodc/ 



, 409 / 559 

. — 949/1028 

419- 

La«et4tOe.4iO»1^ Posiscrpi. 645•/889■ 
■ NkHAMOHK ■ 

KXPIISO KXFOTS 135/182 

kxP2123 KXP2124 232/318 

KXP3123 KXP3124 _J«/329 

•<XP2624/IO(P3624 408/409 

KXP44tO KXP4130 549 '679 

KXP4400 ' KXP5400 _..4ir;744' 

KQMUt 

QMS860;CIMS860. 3489 4799 

QMS 1060 QMS 1660 2579 3989 

flsmroa 

Smart Label Pnnler* Pnnler Pro 139235 
CH-4104PSE Color 2423 

■ fixAi/Nsna 

MicroMaic nkjet BiW Coor , 219/375 
M«roMarcCck)r - • 375 
(ilooWnleraji..5t.s- 469 
MtooWMar PS23 Scpm I PS65 Sfpm .61»798 

HiaoUaer Pro PS23 8ppni 1179 

MkroL4aarPioPS65Sppm 1519 
M^roLaser P?iw^P 'j^2xm , 1599 



"Wid« MlMtiO0 ft quick Mlvwy are this 
company's stock in trade!" PC Computing 



• Pin<us«on)ers accepted tan adtrcatamlniiiiKins. Mera/t 
stmagenoKtnlaiiiimtdcaponlkm. •C.O.Di' 
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I ords can hardly begin to describe 
the Slimnote* 5 Series notebooks 
from Twinhead. That's because no 
other notebook offers you so much. 

Thanks to its unique modular design, 
you can quickly customize your Slimnote to 
fit your needs perfectly. Even if what you 
need tomorrow is different from what you 
need today 

Want to add more RAM, a faster CPU, 
a bigger hard dnve, or update your screen? 
A modem, network card, infra-red or extra 
battery? You can do it yourself in seconds. 
Just snap in the module you need and 
you're ready to go. 

For even greater flexibility, the optional 
Docking Station gives you two ISA slots and 
one drive bay. And the optional I/O Slice 
adds SCSI II and MIDI/game ports. It also 
duplicates all ports on the Slimnote, so you 
can dock with just a single connection. 

MULTIMIDIA TO GO 

If you make presentations on the road, 
Slimnote is the ideal notebook for you. You 
get built-in stereo sound, two speakers, a 
microphone, 1 Mb of video acceleration, 
plus your choice of two brilliant color dis- 
plays. Until now, you needed a desktop 
machine to get multimedia performance 
as good as this! 

ORMR una PROM 1HI nin sourci™ 

For more than a decade, Twinhead 
has been building computers for some of 



the biggest names in the business. Now 
we're offering our superior quality and relia- 
bility direct to you. And when you buy from 
us, you're protected by our 30 day money- 
back guarantee, worldwide ExpressCare™ 
service, and a lifetime of toll-free technical 
support from the True Source — the people 
who actually built your computer. 

ORDER DIREa AND SAVE! 

1-800-995-8946 

Monday thru Friday, Sam to 5pm, PDT 
pcMtcm 



Slimnote 550S. Only $2,479 

lntelDX2/50; 9.4" Dual Scan 
color display; 4 Mb RAM; 
260 Mb narci drive; integrated 
25mm trackball. 

Slimnote 550T. Only $3,879 

lntelDX2/50, 9.4" TFT Artive 
Matrix color display; 8 Mb 
RAM; 340 Mb hard drive; 
integrated 25mm trackball. 

Slimnote 5100T. Only $4,299 

lntelDX4/100, 9.4" TFT 
Active Matrix color display; 
8 Mb RAM; 340 Mb hard 
drive; integrated TwinTouch" 
pointing device. 

Monochrome model 
available - call for details. 



Two aisp, colorful 9.4' displ^ 
to choose from. For an excellent 
value, 9et the 2S6KOlor Dual Scan 
(standard with Model 550S). Or for 
a screen that rivals any de^top 
ncnitor. get the TFT Active Matrix 
sta--aaro with 550T and 51CI0T1. 



New TwinTouch" pointing 
device, a Slimnote exdu- 
stve. is the next step 
beyorvl trackballs 
Moving the cursor is as 
easy and intuitive as 
moving your finger. 
TwinTouch comes stan- 
dard on Model 5100 and 
as an optional upgraiJe 
on the 550S and S50T. 

Don't settle for tinny 
8-bit sound. Slimnote 
gives you vibrant 
16-bit stereo, with two 
speakers and a miao- 
phone built right in. 
It's the multimedia 
machine that fits in 
your bnefcasel 



The PCMCIA slot, which accepts 
iv. o Type lis or one Type III, gives 
J V 'tually unlimited expansion. 

Get iTiaximum performance from 
Windows" with 1 Mb of video 
on the kxal bus. Your Slimnote 
will work beautifully with any 
VGA monitor, at resolutions up 
to 1024 x 768. 

Want to double your battery life? 
Simply slide out the floppy-drive 
module (included with your 
Slimnote) and replace it with a 
second battery pack. 

You can easily remove the hard- 
drive module for instant expand- 
ability, easy servicing and total 
data security. Hard drives as large 
as 500 Mb are available. 





FREE CARRYING CASE 

Order now and we'll include, 
at no extra charge, a custom 
padded carrying case. 



iMrinl 



iTwo steps ahead" 



I® 



O 1994 Twinlwad Corporation All rights reterved All prying and ipecrficatiom sub|«cl to change without notKe Twtnh««d, the Twinhead logo «nd Slimnote are 
registered trademarks of Twinhead Corporation Intel. Intel0)(2. lntelOX4 and the Intel Inside logo are registered trademarks of Intel Corporation. All other trade- 
marks ackrK)wiedged Warranty terms and condrtiora are available from Twinhead; call for detaiK. Prices valid only on systems purchased directly from Twtnhead- 
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YES! 



NAME 



AOORESS 



Send me the Slimnote 5 Series note- 
book model I have checked below. 

550S 550T 5100T 



CrrY STATE 
Please add $29 shipping and handling. CA and I 
residents please add appropriate sales tax. 



ZIP 



METHOD OF PAYMENT: 

Check enclosed. (Payable to IMnhead Corp.) 

Charge 
to my: 



m 



CARD NUMBER 
SIGNATURE 



EXP. DATE 



DAYTIME PHONE 



Twinhead Corporation 

1537 Centre Pointe Drive Milpitas, CA 95035 
408-945-0808 Fax 408-945-1080 



20,000 Products, 24 Hours a Day! 



PCI P60 Special 

N0908008W 

Intel W)MH/ Pcniium'*' 64-h(l ProcesKir 

273 pin ZIF wkcl 

PCI Inierfacc Mi)thcrtH<ard 

2 PCI sIcHs. I PCM/ISA ■•lot, 4 ISA slou 

8MB RAM. 256 Cache 

Enhanced PCI IDE HDD Conimllcr 

420MB l .lmslDHHan) Dnvc 

ATI Mach32 PCI Uval Bus Video Card 

wiih 1MB RAM 
14" N I SVG A Color Monitor 
1.44MB yy niipp> Onve 
2 Senal pl>n^. I Parallel port 
Enhanced 101 key keyboard. Mouse 
MS-DOS 6.22 and 

WindoMA for Wtirigmups .V 1 1 
Dciktop case, t'llinulc ToKer case 

w/l .3 drive bays also axiilable 



1,699 




PCI P90 Special 

N1 80801 9W 

Iniel WMH/ Pcniium"' M-bil Processor 

27.1 pin ZIF Mxkct 

PCI Interface Motherboard 

2 PCI slots. I PCI/ISA slot. 4 ISA sIoIn 

8MB RAM. 2.V> Cache 

Enhanced PCI IDE HDD Conlrollcr 

540MB 1 2ms IDE Hard Dnvc 

ATI Mach.12 PCI Local Bus Video Card 

»iih 1MB R.AM 
15' N.I SVGA Color Monitor 
1.44MB .V5- Floppy Dnse 
I BI-direcli(Hul Parallel port. 

2 Senal ports 
Enhanced 101 key keyboard. Mouse 
MS-DOS 6 22 and 

Windows for Workgroups .V 1 1 
Desktop case, L'lliniale To«er ca.se 

«/l } dnve bays also as ailable 



'2,199 



Ciiviiir 




IDI 



fearsome speed; a friendly price. 



-PC World 919* 




Insgni 486-33VL 



ln»ghl 4e60)U-e6E tm)*2-m»h2 MM 1 993 
Iniighl 4860X2-6eVLE Compulw Snoppff 

BM Buy Award 



Simply the lowest prices. 



Hard Drives in All Capacities 



Form Inter- 
C apacity Branti Model Access Factor Height Face Bare 



VMIMB Western Digiul WD2.M0A 

420MB Seagate 

5.30MB Fujitsu 

1050MB Seagate 

lOSOMB Western Digital 

42WMB Seagate Barr 

"itWOMB Seagate 



1.3ms 
14ms 
12ms 
9ms 



ST.WIA 
FJ26)(4A 
ST312.30N 
WD3I000A 1 0ms 
STI5I.50N 8ms 
ST4I0800N 1 1ms 



3.5' 
3.5- 
3.5- 
3J- 
3.5' 
3.5" 

5 25- 



|-H 
|-H 
l"H 
1-H 
1-H 
HH 
FH 



IDE 

IDE 

IDE 

SCSI 

IDE 

SCSI 

SCSI 



$209 
219 
229 
579 
469 
2.199 
3.499 



HEWLETT' 
PACKARD 



LaserJet 4L 

Heu lett Packard 
LaserJet 4L HPU4L 



' Ann inn Mill rrtMK «■> i:/l|/«4 



•549* 





DeskJet 560C Color 



Hc» loll Packard 
IX-skJct HPDJ560C . 



HP IjscrJet 4P HPC4P $949 

HP IjserJet 4ML HPU4ML 1.019 

HP I jserJct 4MP HPLJ4MP I. .3X5 



'489 



HP DcskWnter 540 HPDW540 $289 

HP DcskWriter 560 HPDW560C 499 



Networking 



3 Com htherlink III 3C509 SI 19 

3 Com Etherlink III BNC 5 pack 

3C509 549 

3 Ci>m Etherlink III TPC509TP 129 

3 Com Etherlink III TP 5 pack 

3C509T-5 509 

3 COM Etherlink III Combo TP/BNC 

3C509C 129 

3 COM Etherlink III EISA BNC 

3C579 239 

3 COM Etherlink III EISA TP 

3C579TP 2.39 



iniel 



Networking 



Intel Ether Express 16 $99 

Intel Ether Express I6TP 105 

Intel Ether Express HashC 129 

Intel Ether Express EISA Coaxial 429 

SMC Networking 

SMC Eihenict+ Bite 

I6T Ultra $99 

SMC Elhemcl+ Elite I6T 

6 Pack Ultra 599 



Tape Storage 



OLORADO 

MEMORY SYSTEMS 



TRAKKER 

250MB l.xt Parallel C0JT20 



299* 



Internal Kits 

Internal kits - 3.5 " with 5.25" frame, 
conttxillcr card, cable, software and 
mounting hardware. 



Tape Backup 

250MB Internal Tape Backup j4 Cfl^' 

COJUM0250 1 39 

120MB Internal Tape Backup 

COJUMBO $99* 



2GB Internal 16 Bit Kit 
w ith one tape 
TBXLDATIK 



'899 



350 Tape Backu 

COJUMB0350 



'5 formatted tapes tor $69 

atOl purchm of drtv* Idt 
TBOCVBSPK 



S189 



4GB 32IX) Internal 16 Bit Kit with one tape 
TB3200IK 1.049 



KGB DDS-2 .3400 Internal 16 Bit Kit 
TB34000XIK 1. 199 

External Kits 

External kits - external ca.sc. controller card, 
cable, software. SCSI interface and tape 
included. 

4CiB 32<MI External 16 Bit Kit 
TB320CEK $1,199 





Notebooks 




EVER for Excellence 



ZENITH 



:5i 




^uyP&OATA SYSTEMS 



The premier multimedia notebooic! 



16 Bit Muitlmedia Sound 

Digital sound effects for the best audio 
performance! Record, compress, store, 
and playback voice, sound and music, 
with the most reliable digitized audio 
capabilities. 

Local Bus Video 

1MB VESA Local Bus Windows 
Accelerator. 

Ports 

Docking station, serial, parallel, speakers, 
headphones, PS/2 mouse or keyboard. 
External SVGA monitor with 1024 x 768 
reiolution output. 

Removable 3.5" Floppy 
Disit 

Add an extra battery pack, a scanner 
module, a LAN module or a SCSI CD- 
ROM interface module! 

Removable battery paclcs 

• .1.6V back-up battery. 

• Quick recharging time of 90 minutes 

• Maximum of 5 hours of conlinu<»is 

operation 

• Maximum of 8 hours idle operation 

Interchangeable HDD 
makes drive swapping a 
snap 

Other built in features 

• Weighs as little as 5.^ pounds 

• Measures a compact 1 .5" high 

• Trackball- 19mm diameter 

• Speaker with keyboard volume contiol 

• Microphone with multidirectional 

receiver 
■ Earphone jack 

• Pre-installed DOS and Windows 

• 2 year manufacturer's warranty 

Genuine Everex 
accessories available 

Choice of two Type II or 
one Type III PCMCIA socket 

Snap off 9.5" LCD display 
for easy upgrades 



Everex 

STEPnote Models 



486 DX2/50 Dual Scan Color 

4MB RAM, 
2S0MB HDD. $^ 

EVX50CSV2 



'2,179 



486 DX4/75 Dual Scan Color 

4MB RAM. 
514MB HDD. $* 



EVX75CS*5 



'2,919 



486 DX4/75 Dual Scan Color 

4MB RAM. 
.WOMB HDD. $< 

EVX75CS«.'3 



'2,699 



486 DX4/75 Active Matrix 
Color 

KMB RAM. 
340MB HDD. $ 

EVX75CSM 



3,589 



486 DX4/75 Active Matrix 
Color 

8MB RAM. 
S 14MB HDD. $ 

EVX75CS&5 



3,939 



486 DX4/75 Active Matrix 
Color 

4MB RAM. 
120MB HDD. $ 

EVX33CS4/1 



1,949 




Z-Star EX 



Intel 486DX2/50MH7. 
4MB RAM. 200MB Hard Drive. 
Monochrome 

ZNS50M4;2 SI. 669 

Intel 486DX2/50MH7. 
8MB RAM. 200MB Hard Drive. 
Moncxhrome 

ZNS50MS'3 1 .8'>M 

Intel 486Dx2/50MH/ 
8MB RAM. MOMB Hard Drive. 
Dual Scan Color 

2NS50CS»2 2,499 

Ii«el486DX2/50MHz 
4MB RAM. 
340MB Hard 
Drive. Active 
Matrix Color 

ZNS50CT4/3 3.249 

Intel 486DX2/50MH/. 
8MB RAM. .340MB Haid Drive 
Active Matrix Color 

ZNS50CT8/3 




*3,529 




Z-NOTEFLEX 

• Intel 4X6SX/33. 486DX2/.'iO or 

486DX4/7.'i Processor 

• 32-bit VL local bus video 1MB 

VRAM 

• 4 or 8MB standard cxp. to 24MB 
•Choice of 10.4" monochrtime. lOJ" 

dual scan color, or 9.5" Active 
matrix color 

• } year limited warranty & incl. 

Z-CARE'« on-site sersice 
for the firNt year 



'5,179 



AHVtrti <rf ESS Tacfvxriogv mc 
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486DX4/7.*iMHz 
8BM RAM. 200MB Hani Drive. 
Dual Scan color $| 

ZNR5CT8/5 

486DX2/50MHZ. 4MB RAM. 
200MB Hard Drive. Dual Scan color 
ZNFsocs*-? 2,779 

486DX2/.S0HMHZ. 4MB RAM. 
340MB Hard Drive. Active color 
ZNFsocTe/* 4,599 

486SX/33MHZ. 4MB RAM. 
200MB Hard Drive. Monochrome 

ZNF33M4/2 2,379 

RexDock Port Replicator 

ZNFPOnTREP 199 



Intel 486DX2y50MHz 

4MB RAM, 200MB Hard Drive. 

Dual .Scan Color 

ZNSSOCS4/2 2.139 

Z-PLAYER 

With its fully self- 
contained sound 
capabilities and 
xible power 
options- 
batteries 
or AC 
adapter-ihe 
portable Z- 
PLAYER can 
be used with your 
PC or stand alone. 
Play standard music or audio CD's, 
with without PC hookup, trans- 
forming your Z-PLAYER into a 
multifunction personal business/ 
entertainment system. 

• Plays on any PC with a Type II 

PCMCIA slot 

• Integrated sound support and 

power to go $/lQQ 

ZNPLAYER "WOw 

Now gel information on the 
Internet. E-mail us at: 
info@insightd.com 






FA 



CTORY DIRECT PRICES 



FACTORY DIRECT PRICING 

■ SAME DAY SHIPPING 

r LIFETIME WARRANTY 

m 30-DAY MONEY BACK 
GUARANTEE 

■ U.S.A. MADE QUALITY 
AND RELIABILITY 

■ USER INSTALLATION 
INSTRUCTIONS INCLUDED 





I sf<n and spKricaMm Mbftct to chtn^t «itN>ut 



MICRON MEMORY DIRECT! 



1 X 8 

1 X 9 

(3 CHIP) (9 CHIP) 

4 X 8 

4X9 

1 X 32 



.call 
.call 

.call 
.call 
.call 



1 X 36. 

2 X 32. 
2 X 36. 
4 X 32. 
4 X 36. 



.call 
.call 
.call 
.call 
.call 



8 X 32 call 



MAC SMEG AND 16ME6 UPGRADES ALSO AVAlLAiLE. 




Our knowledgeable sales 
staff will put you on the 
road to POWEII 



MICZRON 
800-219-2283 



915 E. Karcher Road • Nampa, Idaho 83687 • MON-FRI 8AM - 5PM (MT) 

(208) 463-3684 • FAX (208) 465-1740 
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D 





Answers. Advice. Strategies. Solutions. 
22 times a year, you get it all 
from PC MAGAZINE. 



To receive your lowest possible rate, 
call toil-free: 



-288-1423 



BONUS: 
Free Home or Office Delivery 

Please mention code 4Z94 to our operator. 



Ci 



iterial 





TOSHIBA 

T3600 Porlege 
AUTHORIZED DEALER 

• 3400 CT 250HO.....BLOWOUT SPECIAL 

C*LL WHILE QUANTITIES LAST 
•T3600CT8 250 JJWTCALL 



ALL MODELS IN STOCK 



TOSHIBA 

T1910T1960CT 

AUTHORIZED DEALER 

•T1910 Mono SX33 4 200 $1299 

•T1910CS DX2 50 4 200 COLOR. .. $1 759 

•T1960CS 0X2 50 4 200 COLOR S2135 

•T1960CS DX2 50 4 320 COLOR $2305 

.T1960CT DX2 50 4 200 ACTIVE ....S2725 
.T1960CT DX2 50 4 320 ACTIVE $2890 



ALL MODELS IN STOCK 



TOSHIBA 

T4700CT T48gOCT 
AUTHORIZED DEALER 

•T4700CT 8 200 Active Color $3939 

•T4700a » 320 Activ* Color $4188 

•T4800a8 510 Aclive Color. $4999 

•T4800a 8 810 Aclive Color CALL 

•T4900CT 8 810 PENTIUM CALL 

CALL FOR BEST PRICE 

^f*^ TOSHIBA 

^ T 2400 SERIES DX/50 

• T2400CS 4 250 DUAI $2725 

• T24O0CS 4 320 DUAL $2849 

• T2400CT 8 250 ACTIVE. $3309 

• T2400CT 8 320 ACTIVE $3439 



ALL MODELS IN STOCK 





COMPA' 



CONTURA AERO 

AUTHORIZED DEALER 
ALL UNITS INCLUDE FLOPPY 
' 486 25 Mono 170..SPECIAL CALL 

■ 486 33 COLOR 170 $1669 

■ 486 33 COLOR 250 $1849 



ALL MODELS IN STOCK 



CONTURA 400CX....S3089 

4 250 ACTIVE 



COMPAQ 

LTE ELITE 486 40.50,75 MHz 
AUTHORIZED DEALER 

•4860X40 50 75 MHz -340 MEG HD 
•170 MEG HO -510 MEG HO 

• VGA ACTIVE MATRIX COLOR 
CALL FOR BEST PRICE 



ALL MODELS IN STOCK 



GUARANTEED BEST PRICE 

STYLUS COLOR S509 NEW 

ACTION LASER 1100 $425 NEW 

ACTION LASER 1600 $740 NEW 

LX 300 $165 

LX 570 $239 

CO 1070* $355 

DFX 8000 $2199 



ALL MODELS IN STOCK 



titn 

12 

uin 



NEW VERSA SERIES 
AUTHORIZED DEALER 
NEC VERSA S 
.<« sum 210 HOMO 

. m sum 210 DSTN color 

.U6 suns 210 ACTIVE 
. 4t6SUIS0 260 ACTIVE 

rccvBSAv 

. 4M on so < 2M DSTN COLOR ... .tMW 

• 4«6 DK2 50 4 250 ACTIVE. S31« 

. we 012 50 4 MO ACTIVE . S332S 

• 4»e D« 50 4 540 ACTIVE- 071 

NEC VERSA H 

750 4M D> 75 A2M DUAL tms 

•140OUAI nnt 

7JC4»6D«75 »JIO ACTIVE »47J9 

A 540 ACTIVE. tSISS 

75CP<M0i75ii«>CTntwrEii -..U}*s 

lOOC 100 MEG »J40 ACTIVE IS1H 

AM ACTIVE.. JSMS 

ALL MODELS IN STOCK! 



AST 



AUTHORIZED DEALER 
ASCENTIA 

• 800 N 4860X 50. 4 250 DUAL $22«9 

• BOO N 4S60X 50. 4 340 DUAL S2410 
<900 N4S6DX 50. 4 340 DUAL S262S 

• 900 N 4860X 50, 8 340 ACTIVE $3999 

■ 900 N 486DX 75, 8 340 DUAL $3110 

■ 900 N 486DX 75. 8 510 ACTIVE $4899 



ALL MODELS IN STOCK 



TEXAS INSTRUMENTS 

MULTI MEDIA TRAVELMATE TM 4000M 

• SX 50 PASSIVE 200MHD $2779 

• SX50 ACTIVE 340MHO $3110 

• 0X4 75 Active Color 340 HD $4959 

• DX4 too CALL 



ALL MODELS IN STOCK 



HIGH END 
NETWORK SERVERS 



AST 



COMPAa 

PROLIANT 
1000R- 2000R 
4000R 



ALL SERVERS IN STOCK 



THINKPAD 360 

• 360 MONO -CAU 

• 380CSE CALL 

• 360CS CALL 

■ 360P. CALL 

• 510 COLOR CAU 

^Sf^ THINKPAD 

• 755C ACTIVE COLOR 
•755CE ACTIVE COLOR 

• 755 CD ACTIVE COLOR 

• ALL IN STOCK 



CALL FOR BEST PRICE 



r/St HEWLETT 
ll/U PACKARD 

Authorized Dealer 

■HP4L $629 

. HP4P. $929 

• HP 4ML i969 

•HP 540 i275 

• HP4MP. 41299 

.HP200LX1MB $489 

• HP 200LX 2MB $610 

•HP 1200C $1299 

. HP 1200CPS $1879 




' HP560C $469 

' HP Fax 950 $749 

• HP Fax 700 CALL 

• HP Deskjet 320 $289 

HP Scanjet 2CX $919 

■ HP Scanjet 3P CALL 

■ HP Omnibook 530....S1589 

■ HP OMNIBOOK 4000 CALL 

■ HP OMNIBOOK 600 CALL 




ALL MODELS IN STOCK 



22191 POWERUNE RD., SUITE 14B, BOCA RATON, FL 33433 



FOR TECH SUPPORT & 
CUSTOMER SERVICE 

(407)394^42 



FAX YOUR ORDER 

(407)7504261 



OUTSIDE USA 

(407)3944180 



' NOURI: MON-FRI 9AM TO 9PM SAT 10AM . 7PM SUN 12-SPH 

• COMPANY t GOVERNMENT PURCHASE ORDERS WELCOME 
■ NO CREDIT CARD SURCHARGE 

• WE ACCEPT VISA. MASTERCARD. DISCOVER & AMERICAN EXPRESS 

• TECH HOURS; MON-FRI 9-6; SAT:10-4 



Sunshine 

COMPUTERS 



ATTErjnoN:DueioQ- 

'rice Updates of 
. :,.xik& Laptop 
^ofnputefs.CALL tor cur- 



THE FOLLOV/iriG ALSO APPUES 

• Aa fTEUS CAHRY AT LEAST A ONE 
YEAR WARRANTV 

•1WMV RETURN POUCT 

• AU ITBB RETUmBl MUST MCLUDE 



• SHwiftGA/iDHMCiit." •>:•. =;-i,'.r- 

ABL£ 

• ALL BOURNS SUBJECT TO A RE-STOO 
MGFEE 

' NOT RESP0NS8LE FOR TVPOGflAmCAL 



oauLMCxAOMGANDDOcuMen. errors 



' NO RETURNS WITHOUT RMA number 



• SOFTWARE NOT RETUMABLE 

• LASER PRNTERS NOT RETURNABLE 



1-800-413-5854 



WHEN IN FLORIDA VISIT OUR 5000 SO. FT. SHOWROOM 
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PROFESSIONAL SERIES 



m WHAT r 



8MB RAM (expandable to 128MB) 
540MB 11ms IDE hard drive 
2X CD-ROM drive, 3.5 " floppy drive 
PCI Enhanced IDE Interlace 
2 high speed serial ports (16550 uarts) 
Enhanced bi-directional parallel ports 
Diamond Stealth 64PCI w/ith Imb 
15" SVGA Monitor. Non-interlaced. .28dp. 
Digital Controls. Energy Star Compliant 
I Medium or Full Tov^er Case 
I Microsoft Mouse. Honeywell 101 keyboard 
I MS-DOS 6.22 & Windows for Workgroups 
I MS-Works Multimedia edition on CD 
I Transporter Menu System 
I True 3 Year On-Site Warranty 



Pentium™ 

Processor 
PCI-60MHZ 



Pentium'" Processor 
PCI-66MHZ 

S2.349 

#0(36866 



Pentium'" Processor 
PCI-90MHZ 

S2,499 

#006890 




FAMILY M 




8MB RAM (expandable to 128MB) 

256K Write-back Cache RAM 

420 MB 12ms, IDE hard drive 

2X CD-ROM drive, 3.5" floppy drive 
I 16-bit sound card and Speakers 
I Local-BUS graphics card with 1MB 
I 14 ' SVGA Monitor, Non-interlaced. 28dp. 

Energy Star Compliant 
I Microsoft Mouse. Honeywell 101 keyboard 
I MS-DOS 6.22 & Windows for Workgroups 
I MS-Works Multimedia. Encarla. Money,. 

Dangerous Creatures. Microsoft Arcade. 
Best of Windows Entertainment pack 
I Transporter Menu System 
I True 3 Year On-Site Warranty 



INTEL486 SX-33 
VESA Local-BUS 

$1,549 

#006733 

INTEL486™DX2-66 
VESA Local-BUS 

$1,679 

#0(56766 

Pentium'* Processor 
PCI-60MHZ 

$2,159 

#0(36780 



. '■■ '• •V --;. - \^i:v >s¥i4 We 




DEALER INFOR/V\ATION: PC INNOVATION COMPUTERS, Raliegh. NC, 800-948-6716; 
METRO OFFICE SYSTEMS, Kansas City. KS, 913-321-9528: KRON COMPUTERS. Oklahoma 
City, OK, 405-682-3536; MAXUM SYSTEMS. New York, NY. 800-937-5512; COMPUTER PRO, 

Newark, OA, 510-490-8118; SIMPLY BETTER COMPUTERS. INC.. Dallas, TX, 214-484-7744; 
Piano, TX, 214-578-9185: Richardson. TX. 214-234-2198; Arlington, TX, 817-784-0702 



THE TRUE 
THREE YEAR WARRANTY: 

ThfM >ter TRUE WARRANTV On All Systsms ♦ 
Ful 3\kars On Parts And Labor Provided 
On-Stte Nationwide 
30-Day Satisfaction Guarantee ♦ 
24-Hours-a-day, 7 Days A Week, Tectink^ Hotline 4 
On-Line Bulletin Board Service ♦ 
Lifetime, Toll-Free Technk:al Support ♦ 
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CIRCLE 024 ON READER SERVICE CARD 



BEST PRIC ES IN TOWN (800) 831 -8808 

• LIFETIME TOLL-FREE TECHNICAL SUPPORT • 24-HOUR BBS SUPPORT 



YSTEMS MONTHLY SPECIALS^ 




HOLIDAY 
SPECIAL 




nucat -mm -wam 
M-t-cn laRMi umim 

BHDS +mmm\i 

m*nnm 

m+m 
im 

mm . 



PfNTiyMBS75BCHBPCI 



poniiMn«Kiu 



PENTIUM EO/JStCIU-ra 




48SIIX3]/1»CIIIC(flUllli; 



Z78 

in 

171 
IN 

178 

m 
m 

71 

70 
71 
70 
70 

n 
lot 

180 



"mm 

878 WkhlM 






SI JOS 

1,588 
1,400 

uoo 

1,200 
1,270 
000 
010 
000 

oso 

020 
018 
700 
000 
1,050 
000 
070 
020 
010 
000 
778 
758 
TOO 
700 



81,040 
1,828 
1,440 
1,420 
1,800 
1,818 
040 
058 
020 
078 
StS 
8S8 
8S8 
848 
1JS0 
1J20 
010 



848 
818 
788 
770 
740 



CO ROM / MULTIMEDIA 



Creative Sound Blaster Value Edition SS6 

Creative Sound Blaster Pro Value Edition 74 

Sound Blaster Pro 16 Basic / MCO 86/90 

MediaVision Pro Audio Spectrum 16 78 

Mitsumi Dual Speed CD-ROM (w/card) 124 

NEC 3X (510) Triple Speed SCSI 278 

Panasonic CR-562 Obi. Speed (w/card) 138 

Sony Dual Speed CO-ROM (w/card) 124 

TeacC0-55A4-Speed 278 

Chinon CDS535 (SCSI) Internal 214 

Toshiba XM-3401B / 3501 8 (SCSI) 238 / 398 

Creative Discovery CD16 Upgrade Kit 246 

VGA-256K / 51 2K / 1 MB $28 / 36 / 56 

Windows Accelerators W/1MB 56 

Trident / S3-805 w/1 MB (VLB) 64 / 66 

Genoa 8500 VLB w/1 MB 86 

ATI Wonder PCI / VLB / ISA 1 MB (DRAM) 112 

ATI Plus PCI / VLB / ISA 2MB (DRAM) 164 

ATI Ultra Pro PCI / VLB 2MB (VRAM) 222 / 212 

ATI Ultra Pro 2MB VRAM (EISA) 276 

ATI WinTurbo 64 PCI / VLB 2MB (VRAM) 256 

ATI WinTurbo 64 PCI / VLB 4MB (VRAM) 458 

Diamond Speed Star Pro VLB / ISA 94 / 92 

Diamond Stealth 24VLB w/1 MB 118 

Diamond Viper 2MB (PCI / VLB) 248 / 248 

Orchid Kelvin ISA 1MB 134 

Orctiid Kelvin EZ PCI / VLB 1MB (DRAM) 98 

Orchid Kelvin VLB (64-Bit) 1MB/2MB 134 / 176 

Orchid Kelvin PCI |64-Bit) 1MB/2MB 134 / 176 

CTX 14- Nl / 15' Nl / 17- Nl 238 / 322 / 628 

MAG15F-1 (15-)/17F(17-) 358 / 638 

Nanaof550iw/F560iw 938/1.178 

NEC 3V / 5FGe / 5f Gp 458 / 958 / 1 088 

Sony 15SF / 1 7SE1 / 20SE1 428 / 918 / 1 ,798 

Vle««onlc 6E/20 / 21 258/1.458/ 1,648 

ViewSonic 15E / 15EX / 15 354 / 368 / 418 

ViewSonic 17E/17G/ 17 718 / 768 / 868 

14- Mono /VGA Mono 72/90 

14- Super VGA (1024»768, 0.39) 180 

14' Super VGA im/Non-Int 200 / 208 

15' Super VGA (1280'1024, 0.28) 288 

irSHR§rVfifl(l?8ft!!8?lfi.?81 



NEW HARD DRIVES 



212mb 16ms(IDE) $148 

250mb 14ms(IOE) 158 

340mb 15ms (IDE) .„ 168 

420mb 12ms (IDE) „ 188 

540mbl2ms(IDE) 228 

1.0GB 10.5ms (IDE) 468 

340mbl3ms (SCSI) 218 

540mb 12ms (SCSI) 268 

109b/2.0gb 13ms (SCSI) 548 / 988 

IDE 170 (ISA /VLB) 11/17 

Enhanced i/0 (23, IP) w/16550 UABT 25 

ISA IDE lA) (2S, IP) w/16550 UART 33 

VLB IDE I/O (2S, IP) w/16550 UART 39 

Adaptec SCSI 1542CF/ 1542CFK 158 / 234 

Adaptec SCSI 2842 / 2940K 204 / 188 

Busteii SCSI 445S (VLB) / 742K (EISA) 204 

Promise DC-200 / 4030 (OK Cache) 88/98 

Citizen GSX-190 (9-Pin) $158 

Citizen GSX-220 / 230 (24-Pin) 168 / 222 

Citizen GSX-240 / 245 (24-Pin) 290 / 356 

Color Option for Citizen Printer 46/66 

Panasonic KX-P1 1 50 / 2023 1 38 / 1 84 

Panasonic KX-P21 24 / 3624 316 / 396 

Color Upgrade Kit KX-PCK11 54 

Fax Modem (9600 Fax, 2400 Modem) 30 

Fax Modem (14.400) Int / Ext 58 / 78 

Fax Modem 28,8 Int/ Ext 124/134 

US Robotics 14.400 FM Int /Ext 108/128 

Logitech Mouseman Serial / Bus 44 / 62 

Microsoft Mouse Serial / Bus (w/Sys) 22 / 56 

Conner Tape Backup 250MB Int/Ext 124/170 

Colorado Tape Backup OJ-1 0/20 96/154 

Colorado Trakker JT-20 (250MB) Exl 278 

16 Bit Ethernet Card CoaxflO Base T 28 / 30 

lS8i!P!WSif!!!<»[nl«l ■■■■ 2? 



DELUXE MPC 



8MB Fast RAM 

2S6K Fast SecoMlarT Cacht 

Medium Towar wttk Poaar Sapplf 

VLB IDE 2FIV2HD Cgiitrsllar 

High Spaed UART 2S/1P/1B Ports 

1.44MB 3.r FDD 

420MB IDE HOD 

Faces 2001 Kaflioard 

ATI intra Pro 2M8 VRAM tti or VIB 

15- Non-lntarlacad .2« SVGA Monitor 

Microsoft Serial Moeso 

Tesc 4-Spln CO-ROM 

Soaod Blester Pro 16 MCO 

Delaia Speakan 

CO Deluia Pak (4 Htlas) 

MS DOS S.2i and Windows 3.11 

486DX2-66VLB $1,888 

P5-60 PCI-VLB $2,248 

PS-66 PCI-VLB $2,348 

P54C-90 PCI-VLB $2,498 

UPGRADES 

• 1.0GB Hard Drive Add $280 

•17" Non-interlaced Monitor. Add $280 



PCI/VLB CAD/PUBLISHING 



1SMB Fast RAM 

2S6II Fast Secondery Cache 

Medlen Tower wlHi Powet Sopply 

tU IDE 2FDif2H0 Ceatrollor 

Hlfk Speed UART 2S/1P/16 Ports 

1.44MB 3.5- FDD 

420M8 IDE HDD 

Feces 2001 Keyboard 

ATI intra Pie 2MB VRAM pa or VU 

ir .28nBn M SVGA Monitor 

Microsoft Serial Moase 

MS DOS 6. 2i and Windows 3.11 

486DX2-66 VLB $2,098 

PS-60 PCI-VLB $2,448 

P5-66 PCI-VLB $2,548 

P54C-90 PCI-VLB $2,748 



SUPER SALE MPC 



4MB Fast RAM 

12SK Fast Secondery Cache 

Medlem Towet with Power Sepply 

VU IDE 2F0/2H0 Controller with 2S/1P/1B 

1.44MB 3.S- FDD 

2S0MB IDE HDD 

Enhanced 101 -Key Keyboard 

VLB SVGA Card w/1 MB 

14- Non-interlaced .2t SVGA Monitor 

Microsoft Serial Mouse 

Doable Spin CO-flOM 

Sound Blaster Pro 16 MCO 

Oeluie Speakers 

CO Deluxe Pak (4 Titles) 

MS DOS 6. 2i and Wledows 3.11 

4860LC-40VLB $1,168 

486DX-33VLB $1,198 

486DX-40 VLB $1,208 

4880X2-50 VLB $1,218 

4860X2-66 VLB $1,268 

P5-60VLB $1,598 

P5-66 VLB $1,698 

P54C-90 VLB $1,898 



PCI/VLB WINSTATION 



• 8MB Fast RAM 

• 25$K Fast Secondary Cache 

• Medium Tower with Power Supply 

• VLB IDE 2FD/2H0 Controller with 2S/1PnB 

• 1.44MB 3.5- FDD 

• 2S0MBI0EK0D 

• Focus 2001 Keyboard 

• ATI Ultra Pro 2MB VRAM PCI or VLB 

• 14' Non-interlaced .26 SVGA Monitor 

• Microsoft Serial Mouse 

• MS00S6.2I 

• MS Windows 3.11 

486DX2-66VLB $1,398 

P5-60 PCI-VLB $1,748 

P5-66 PCI-VLB $1,848 

P54C-90 PCI-VLB $2,048 



SUPER GREEN PENTIUM ■ MULTIMEDIA VLB NOTEBOOK 



Made In USA Motherboard 

Power Savings Green PC 

6 Buffer Enhanced Bus Master VIB-PCI 

AMI Flash BIOS 

64 Bit Data Bus Memory Systsni 

AMP Socket 4 ZIF Socket 

Medium Tower Case with Power Supply 

8MB Fast RAM 

256K Fast Secondary Cache 

1.44MB S.rFOO 

VU IDE 2FD/2HD Controller 

High Speed UART 2$/1P/10 Ports 

420MB IDE HDD 

Focus 2001 Keyboard 

ATI Graphic WinTurbo 2MB VRAM PCI 

IS' Non-lntarlacad SVGA Monitor 

MS DOS 6.2iaMl Windows 3.11 

P5-60 PCI-VLB $1,958 

P5-66 PCI-VLB $2,058 

P54C-90 PCI-VLB $2,258 



• 32-Bn VI Bus windows Accelerator 

• One Type lU or Two Type II PCMCIA Slots 

• Built-in Sound Card A Speaker 

• 1MB Video Menory 

• 4MBF»tRAM 

• 2S0MBH0D 

• Built-in Trackball 

• NIMH Battery 
Carrying Case 



Super 
Sales 
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UPGRADES 

•MS DOS 6 22 And $40 

• RAM 8MB ' 16MB Add $240 / 700 

• HDD 340MB /520MB Add $110/288 

• PCMCIA Fai Modim (96/48/24) Add $110 




SoundPro 



Our Award winning TravelPro 5300 series has just 
gotten better. With added sound module and local 
bus I/O, the SoundPro is the clear winner. 

• Upgradable CPU options: lntelDX4"100 or 
75mhz, DX2-50 or SX-33 

• Available in upgradable 9.5" Active Matrix. 
Dual Scan Passive or Monochrome Displays 

• 4MB RAM - Upgradable to 32MB 

• Local Bus Video & Local Bus HD I/O 

• Center Trackball, PCMCIA Type III. 1.44MB 
Floppy and built in 16 bit sound module. 

• Over 3 hours of Battery Life 

• 5.9lbs. Monochrome - 6.3 lbs. Color 

• Removable Hard Drive Up to 800MB Capacity 

• Includes AC Adapter, NiMH Battery, Carrying 
Case, Performance Stereo External Speakers. 
MS Dos 6.22, Windows for Workgroups 3.11 & 
MS Sound System Software 

• Optional Docking Station 



DX4-75 Dual Scan color 

250MB HDD. 4MB RAM & All Accessories 



9.5" Display 



100 



80 



60 



40 



20 



OliKi contiguiations 
availalile. call lot pricing. 



The Fastest Notebook At The Best Price 



WinMark 

Processor 

Winslone 




16 bit Stereo 
Sound Module 



Removable 
Hard Drive 



Built-in 
Trackball 



Ji ■ . ^ i il ■ 



IBM755C Compac Centura Gateway Colorbook Toshiba 4800CT NEC Versa AMS SoundPro 
$5449 $2499 $3699 $6499 $5361 $2495 




3 Year Warranty 

No high priced service contracts 
No hidden ctiarges. Our 
untieatable 3 year parts and 
labor warranty is included at no 
additional cost wllfi every AMS 
Notebook Computer, 



30 Day Money Back Giarantee 

11 lot arty reason yotj are not 
completely satisfied witti your AMS 
Notebook Computer, |ust return It 
wittiin 30 days and we will 
promptly refund your money,' 





Lifetime Toll Free Teclinical Support 

Your use of tfie computer doesn't 
stop alter your warranty expires 
and neiltier stiould your support. 
We're there to assist you, toll-free, 
lor as long as vou own your AMS 
computer (800) 886-3536 



24 Hour BBS 

No matter wfiere you are, no matter 
^ ttie time of day, AMS Is just a 
plione call awav witfi lull support 
services via our 24 hour Bulletin 
Board System (818)960-0171 




...with the solutions to meet your needs. 
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The Only Portable With A Built-in CD ROM! 



soundPro CD 



9.5" Display 



Upgradable 
RAM to 32MB 



Buitt-ln TrackPro " 
Pointing Device 



PCMCIA Type 



Internal 5 25" 
Double Speed 
CD ROM 



16-bit Stereo 
Sound Module 




FREE Microsoft CD Bundle 
Id value') M ji'i-nedia Editions of 
Microsoft Works L'-i' iria Encyclopedia 
and MS Money pi i more great titles 

• Upgradable CPU ooiions: lnlelDX4'" 
100 or 75mh^, DX2 66, DX2-50, DX-33 
or SX-33CPU S 

• Buill-ln double speed CD ROM supports 
5.25- CD s 

• Base 4M6 RAM F ' i )andable lo 32MB 

• RerTKivable Hard Dr .'! up 800MB 
Capacity 

iidjta^' LCD Available m Dual Scan or 
" Active Matrix Displays 

• Accelerated 32 bil VESA Local Bus 

Vidro \vith IMP V RAt^ 



• Bullt-ln TracKpro' Enhanced Integrated 
Pointing Device 

• PCMCIA Type III slot Supports 1 Type 
III or 2 Type II Cards 

• 16-bil Stereo Sound - Sound Blaster' & 
SoundBlaster Pro'" Compatible 

• Built-in Microphone & Stereo Speakers 

• Ports I S. I P. VGA. Fkjppy & audio 
in/out 

• Weigh! 6 6 Lbs Including Battery 

• Includes MS DOS 6 22. Windows lor 
Workgroups 3 1 1 . MS Sound System 
Software. NiMH Battery, AC Adapter. 
External High Performance Portable 
Speakers and Carrying Case 



Removable Hard Drive 



6 FREE DX4-75 Dual Scan color 

CD Titles! J40MB HDD, 4MB RAM & All Accessories 




$2995 

other configurations 
available, call for pricing. 



Soundwave, 



9.5' Display 



Upgradable 
RAM to 20MB. 



PCMCIA Type II 

N 

Built-in 19mm 
Trackball With 
Palmrest — ..^ 

16-bit Stereo 
Sound Module — 



ui 1*1 la 111 
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Removable 
Hard Drive 



Full Sized 101 Key 
Compatible Keyboard 



• Only 4 lbs . Including Battery 

• Full size 9 5' Display arid Full Size 
Keyboard 

• Buill-in t6 bit DSS (Digital Sound 
System) - CD Quality Sound 

• Supports all Intel SL Enhanced CPU's- 
SX.33. DX2-50. 486DX4 --75 or 100 MHz 

• Also available in Dual Scan and Active 
Matrix Color 

• Removable Hard Drive up 800MB 
Capacity 

• 1MB 32bit VESA Local Bus Video and 
Accelerated I/O Supports resolutions of 
640x480 256 colors, up lo 1280x1024 
External Resolutions 

• Supports both NiMH and standard AA 
Batteries 

486SX-33 Mono Display 

250MB HOD. 4MB RAM & All Accessories 



• Built-in 19mm Center Trackball & 
External 3 5' Ftoppy included 

> PCMCIA Type III Takes 2 Type M Cards 
simultaneously or 1 Type III Card 

• Utilizes SMM and 3.3 vdt power saving 
technologies 

> Ports 1 serial. 1 parallel. 1 video. 1 
docking station and PCMCIA Type III 

• Optional MultiMedia Docking Station or 
Port Replicator 

• Includes Windows Sound System 
Software. Performance Stereo External 
Speakers. NiMH Battery, AC Adapter. 
Carrying Case, DOS 6 22 & Windows lor 
Workgroups 3 1 1 



$1495 

other conligutalioris 
available, call lor piiang. 



PC Digest 



Corporate, Dealer 

& Government 
Pricing Avaiiable 



^^^^ ^^^^ ^^^^ o( th«« rMpaolv* CMipwiM Not iMponsfcl* ta< 

Hours of Operation: M-F 6:00 a.m. - 6:00 p.m. • Saturday 9:00 a.m. - 3:00 p.m. PST sSUoSJ.'ISIS-. STS. ™i«««>. 

CIRCLE 270 ON READER SERVICE CARD 



jams 

The Power To Go 

128(1 Ramona Bl»d. Irwlndala, C*. 917M 
Ttl: (lit) l14-a8S1 ir Fai: (aiai ai4-0TSZ 



TechWorks 



Upgrades At Prkes You Won't Want To Miss! 



Parional 



•puter 



IBM 

Upgrades ovoilobie br: 
PS/2 Almodds 
Seven 

PS/1 ' Pro Wi\ Consdlonl EssoDial. Exped 

• IM Upgrades slortng a M2.00 

• 4 MB Upgrades slnrtng at $199.00 

' 8 MB Upgrades Stirling at S39S00 

Expansion Boaids 
PS/2 50,50:, 55, W 65 

• (M506091 S249.00 

PS/2 70, PA), 80 

• (34F3077 34F3O11) 52^00 

Compaq 

DeskPro 384/2125 

• 4 MB (113132 001) S239J10 

DesiiPro M, I Sehes 286N, 386N, 386S)(/2Q 20N, 

SyslemPn) LI Series, PioSigna P( Servet W&. 0X2/66 

• 4 MB 1 118490-001) $199.00 

• 8 MB (128877 001) .S39S00 

DesiiPro 384/33L 484/25i 484/50L Wstemrxa SrskntTro E Series 

• 8 MB (116561-001) S409.00 

Pn>lm!o3/25s,3/25n 

• 2 MB (141738 001) S9200 

• 8 MB (141742-001) S324.00 

PioUneo 4/25s, 4/31 4/50 4/64, CDi Piesorioi 4/33S 

• 4 MB (141684-001) S19900 

• 8 MB (141685-001) S39S00 

Dell 

Powerline WoHulotions E, SE. DE. TE Seiies 

• 4 MB (310-2467) $225,00 

• 8 MB (310-2448) $398.00 

hifonnance L I M Series 

• 4MB(31fr33I5) S179.00 

• 16 MB (310^3317) $59900 

Wonnonre ME Series 

• 8 MB (31^3335) $39500 

• 16 MB (310-3334) $439.00 

Power Deslilop 486 P Series, 486 0 Series, Progression, Endeovor 

• 4 MB (3112507) $19900 

• 16 MB (310 2425) $43900 




Hawlalt 

Packard 

Vectni 0S,'16, QS/20, lS,/20 W. liS/25( 

• 4MB(01642A,D1542A) S189.00 

Vecira 386/25, 386/25H 386/1611 386/20N 

• 2MB(01354A.D2404« $921)0 

• B MB (02404*1 S324M 



I 



Vectro 486 N Series 486 T Series, 484 PC 486s/20 

• 4MB(D2156A) $199.00 

• 8MB(02152A) S39S00 

Vectro 486 U Series, 486 ST Series 

• 2 MB (02381*) S120.00 

• 8MB(02152A) $39500 

NIC 

PowerMote fthPH. m. Sl(/I6, SX/JOl SK/20t 

• 2MB(OP-4108103) $92.00 

PowerMote Image Series 386/331, Express Desktop, e Series 

• 1MB (OP 410 6204) %m 

• 4MB(0P*6205) SI99.00 

Ready 425 433, 466 

• 4MB(H/A) $199.00 

• 16MB(ll/« $639.00 



Nelcbeek 
Mamery 

Compail 

Cortwa 3/20 3/25, 3/25( 

• 4 MB (139498-001 1 $230«) 

• 8 MB (139499 001) $3891)0 

(ontura 4/25 Series 

• 4 MB (146520 001) $215.00 

• 8 MB (146521-001) S42O.00 

Portable 486/66, 486i/64 

• 4 MB (118690-001) S199.00 

• 8MB(128877«1) $3951)0 

lIIljle4/25< 

• 4MB1142337«)2) $239.00 

• 8 MB (142337-003) $44000 

lIEUle/202525( 

• 4 MB (129769 002) $299.00 

• 8 MB (129749-003) $455i)0 

in Etie 4/40(, 4/50e, 4/40a, 4/50a, 4/75a 

• 4 MB (199013^) $299.00 

• 8 MB (199014 001) Vim 



IBM 

MPada 
• ! 

lliinkPoda 



11iiikPad7 



ThinkPad 

300 

BMB(33C9289) S480O0 

350,350( 

4MB(79flO0O) $25000 

8MB(07C1828) .S475i)0 

700, 700t, 7201 720c 

• 4MB(07GH20) .5245.00 

• 8MB (07GH21) $525.00 

ni«ikPod710T 

• 4 MB (53(56959) $230.00 

• 8MB(53C6960) $430.00 

IliinkPod 750 750t, 750o, 7501! 755i, 755o 

• 4MB(07C1420) $26500 

• 8MB(07G1421) $50550 



NEC 

UhroUle Verso 20, 25 33 40 50 Series 

• 4 MB (Of -410-4001) S250.00 

• 8MB(OP-410 4002 S46200 

Toslilba 

12000SX, TIBOO TlBSOt T2000Sl(e T22005X, Vmi 

• 4M6(P(-P*200IU) $23MO 

• 8MB(P(-P«002U) iteOO 

14500, 14600, T1900,n950 

• 4M8(PC-Pft2012U) S28900 

• 8MB(PC P«013U) $515.00 

1440016400,16600 

• 4MB(PCP*2004U) SmA 

• 8MB(PCP*2005U) 544S00 

LaiarPrintar Upgrades 

HP LaserJet lUID 

• 2MB S128 00 

• 4MB $22100 

HP LaserJet lip III, IIP 1110 

• 2MB S12300 

• 4MB S20900 

HP LaserJet Ibi, < 4«^ 4s^ 4jMx, XUOd DeskJet 1200(/1200c|is 

• 4MI $19900 

• 8MB S395 O0 




SIMM Medul** 

• lx9-70ns(3diip) $50:: 

• lx9 70ns(9diip) $46; 

• 4x9-70iB $1620 

• U34 70m $19900 

• 2x34 70tB $39500 

• 4x36 70ns $63900 

• lx8-70ns $4200 

• 2x8-70ra S8900 

• 4x8-70ns $145J)0 

• 1x32 70ns .SIWjOO 

• 2x32 70ns $35500 

• 4i32-70ns S59 9 0 0 



Graphics 
Accelerators 

ThunderBoltlS* 

• 1MB 16 Colors 01 1280x1024 5129 0 

ThunderBoilVL 

• 1MB, 16 Colors at 1280x1024 $12900 

T1iunderBoltVL2 

■ 2 MB 256 Colors ot 1280x1024 $189.00 

HHjnderBottPOT 

• 1MB 16 Colors at 1280x1024 .S12900 

TundetBokPOn 

• 2 MB, 256 Colors o( 1280x1024 $18900 




TECHIllORiiH 



(131 iimiiiiii. Sim \\\ •USUI, iiiis mw m 

USUI unci 5I?*H4'I5]3 III 5I2*7HM5?I 
HUH llltllll unci 111 1441 (111 74; liil 



CALL 1.BD0.434.4D3li 
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CIRCLE 166 ON HbAUfcH SbHVICh UAMI 



the leading notebook technology 



Introducing 

' AP 7600 /Pentium 90 

The fastest notebook computer !!! 
■ AP 8500 with 11.3" color display 

The largest notebook display HI 







VI bus Graphic Accelerator with I KB VRAM. 
Two PCMCIAtype II or one type ill Slots. 
'Hwnovable 340MB Hard DRIVE ( 520, 810MB 
Option ). 

3.5" 1.44 MB Micro Floppy Drive, replacaWe 
with Secondary Banery Pack. 
6-bit Stereo Audio Card, Mic. and Speaker. 
Mic-in, Speaker-out,, and Volume control . 
86-key membrance type Keyboard. 
Track Point integrated compliant, PS/2 
interface. 

Built-in Intelligent Power Manager (IPM). 

One I6C550 Wgh speed Serial Port and one 

Parallel Port with ECP/EPP. 

Ports for Ext. keyboard, Ext. Monitor S 200 

Pin connector for Docking Station. 

Carrying Bag A A/C Adapter. 

MS DOS 6.22. 

5.811b (with Battery), ll.7' Wx9.6'Dx l.6S'H. 



VL bus Graphic Accelerator with I MB VRAM. 
Two PCMCIA type II or one type 111 Slots. 
8MB RAM expandable to 40MB. 
256 KB Secondary Cache Hcmory. 
Removable 340MB Hard Drive (520, 810MB 
Option), local bus IDE interface. 
3.5 "1.44 MB Floppy Drive. 
16-bit Stereo Audio Card, Mic. and Speaker. 
10.3" Dual Scan & 9.5 Active color display. 
Built-in TrackbaB: 

Built-in Intelligent Power Manager (IPM). 
One I6C550 high speed Serial Port 8 one 
Parallel Port with ECP/EPP 
Ports for Ext. keyboard, Ext. Monitor & 200 
Pin Connector for Docking Station. 
Carrying Bag 8 A^ Adapter. 
MS DOS 6.22 . 

6.4 lbs (with Battery). ll"Wx 9.0"D x l.9"H. 



FOSA 

i Computer Inc. 

1-800-216-3672 

TEL: 908-7.S3-6l(X) FAX: 908-753-66 16 
4(H) Corp«rate Court. #D. South Plainlleld. NJ ()7()8() 

Hours: Mon.-Fri. 9AM-6Pm: Sat. ^AM- 'I'M 



^ Cnnipulct In. Ml 
Lpncean.: 



>cU All company and'or pciNlu.t mines 
>d/or Rgmcred tndemvtj oi their lofioL-tivt; 
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1^^^ IS 


Color 


Color 




Dual Sca;i 


Active Matrix 


AP 7600/Pentium-90 


$3045 


$4045 


AP 85()0/486SX-33 ^ 


$2125 


$3095 


AP 8500/486DX2-66 


$2245,^ 


$3195 


AP 8500/486DX4-75 


$2495*^ 


$3445 


AP 8500/486DX4-l(X) 


$2S9S^ 


$3545 




All The 




UYERS OF computer 
products are turning to 
ZifF- Davis magazines in 
record numbers. Afterall, we 
are the source of the most 
timely and concise informa- 
tion needed to make wise 
purchasing decisions. 



16 FASTEST GROWING PUBLICATIONS 
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I PC/Computing 


ItLThefamlfHaniiimm 






J. Computer Shopper 


fi. Pmoicion 






4MacUser 


ll.Bockpadcer 






S.StodtCarRacint 


13. Truddn- 






t.VanKfF«lr 


14. Sp, 






7, Not/onol Gcogrophic 


IS. Conamen Digat 






tCnfiiVThnp 


n. PC Magazine 





Four Ziff-Davis titles 
are among the fastest-growing 
magazines in single copy sales^ 

That includes a// paid magazine 
categories, not just computer pub- 
lications. 

Nothing tests the quality of a 
magazine like single-copy sales. 
Each issue has to sell itself among 

Zlff-Damntog- ZIFF-DAVIS PAID PUBLICATIONS 

alines account 
for 64% of all 

major computer ALL OTHERS 
magazines soM 
at newsstands/ 



a host of competitors 
And earn read- 
ership from 
buyers 
required to 
pay full cover 
price. That's 
why it's espe- 
cially importaii 
for advertisers to 
know that 
Ziff-Davis 
paid maga- 
zines set 
a torrid 
pace of 
24.1%^ 
growth in 
single-copy 
sales over 
the past 12 
months. 

102% 
circulation 
gro¥irthin 
just four years. 

Our newsstand dom- 
inance is the result of 
record-setting perf or- 
mance. But it's only part 
of the story. Over the 



I. Zifr-Da\'i« Single Copy Research Sfu<l>'. singt«cofn- »• rrpartcd in Fas-Pax lor lh« »i)c-monih period ending 12/93. and to 
BPA/ABC (or the period ending 12/88. Includes tides selling more than 30.000 copies per issue since 12/88. IVrventage grtMth for (he 
six-nHinth pcnod* ending 12jV5 axrr I2^m 2- 12/^3 ABC Pubhsher Statemenis tor HC Magazine. Compulei Shopper. I*C Computing. 
MkcL'ser. VMndtm-i Sources. Average sales per issue, [ler year. 3. ABC/BPA Publisher Sralemenis of average single topv sales per inue 
for the period 12/93 over 12/89 for PC Magazine. Computer Copper. MacL ser. PC Computing. PC Scnirci -■ and Wimlous Scnin es. 





Hottest N 





CiKuManoffhtZiff^iaiili IIFF-D*VIS P*IP M»6»ZIIIES 

thon that of tfie biaincn 
magazinetcombinea. lUSINESI PUBLICATIOWS 



3,145.169 



2,692372 




umsn I 770.001 I ni.7M 

last four years, ZifV-Da\ns 
total circulation has nearly 
doubled, today accounting 
for nearly 50% of all p>aid 
computer magazine 
circulation. 
^ What makes for 

such overwhelming 
leadership? 

Clearly buyers 
recognize that 
Ziff-Davis 
magazines 
deliver 
the most 
reliable 
product 
information. 
Our long record 
ol distinguished 

Zlff-Oovii iiNifuilncs 
OTP fcttinf rocordi fof 
dfcukitkm fiuwl/i 
and total drtuMon. 



editorial and lab-based testing pays 
off for computer product buyers. 
And the advertisers who reach 
them through our magazines. 

Bigger than the 
business books* 

Leave it to the computer industry 
to change the landscaf)e. Reliable 
information about products is so 
critical to business buyers that the 
circulation of Ziff-Davis p>aid mag- 
azines now exceeds the combined 
circulation of BusinessWeek, 
Forbes and Fortune. 

Get with 
the record i)oolis» 

Ziff-Davis magazines have set the 
standards for top editorial, scien- 
tific lab testing, record-setting 
newsstand p>erformance and 
dynamic circulation growth. Adver- 
tising in Ziff-Davis magazines is 
simply the best way to reach more 
buyers at the most attractive rates. 
To set a few records of your own, 
get into the winners . . . the great 
magazines of Ziff-Davis. 



ZD 



The Ziff-Davis 
Magazine Networks 



4 t2''*U PuMitKef SlAtrfnenti. •in^lr iiifn mU* [mt iiaur lor tKe ZilM)l»v» \tn* Amt tour U-Mlin^ tomprHlani ^ I*C VK'orU. 

.NW-MorM. W'tmltmi .NtAfuincI All irMlern*Hii «nd rvgiMrrvd irMWrnarkaafc iKe pruprritrvi)! ihcir mifM*^-* 
(tjmpjtnm S .A BCD PA Publikhvr S(«l«mrnia lor ZiH-lltovM Itne mmI Bu*ineMU'»^. ForimMid Fortyn* for dM «■ 
month pmod rndw^ I2>S3 O 1994 ZM lim\ t» Kibli»htn« ComfMuiy All r^hts mvnW 




It s thai simple. 

Just open these coloi 
and watch the answers 
questions unfold. 

The How To Use b 
Ziff-Davis Press make 
computing easy by 
presenting each task 
visually on two facing 
-pages. You'll see what 
you want to achieve, ai 
exactly how to achieve 

There's no guess wor 
need to plow through pag 
after page of the other 
computer books. No ne 
for what seems like an e 
vour turn on chnic 
hotline. Nt^ieed to ask 
another favor from yoi 
computer expert. 

1 he How I o Usi: be 





,9- X v«**V ■■>^*' 



affordable alternative f 
would rather let the coi 

Seeing is believing. II 
advantage of the powei 
technology, see the Ho 
local bookstore, or call 

l-800-688-( 

ext. 259 lor more inforr 





ISBN: 184-6 ^ 
Price: $17.95 




HOW 
TO USE 
WINDOWS 




HOW 
VIRTUAL 
REALITY 
WORKS 



ISBN: 23 
Price: $2 



A** 



I here is a hook for every major 
software package, with new 
titles puhlishing every month. 





Introducing the 
whole new spin or 

PC MAGAZINE CD. 

You've never seen anything like it! 



Its one thing to read about 
cutting-edge technology. It's 
another thing to plug right into 
it. Interact with it. Download it 
onto your system and play with it. 
That's exactly what PC Magazine 
CD lets you do — and more. 

This interactive companion to your 
printed PC Magazine is the first 
and only computer information 
resource of its kind. With just a 
click you can: 

• Walk through multmedia Screen- 
Demos that bring our Cover 
Stories to life. Hear and see 
your favorite PC Magazine 
editors discuss the pros and 
cons of the entire competitive 
line-up. 

• Put your system through its 
paces. Download PC Bench 9.0, 
WinBench 95 and Winstone 95 to 
chart and compare every aspect of 
your PC's performance. 

• Get working samples of real 
applications to run on your 
system — unique multimedia 
product presentations developed 
exclusively for this CD! You can 
even take a "First Look"at prod- 
ucts before they hit the market. 



•Access the full text of every 
article that appeared in PC 
Magazine for the past 12 months 
— including every utility, file, 
tip, shortcut and patch we've 
published. Dynamic"super 
searching" software lets you find 
what you need instantly. 

It's a powerful tool that enhances 
the help you get from PC Magazine. 
And our exclusive Charter Sub- 
scriber Savings makes it even more^ 
valuable: 



For only a limited time, you can 
get four power-packed releases of 
PC Magazine CD for just $49.95 
— and save 30% off the single- 
disc price. Or you can order the 
next available quarterly release for 
only 517.95. 

But you must hurry because sup- 
plies are limited. Call now to get 
the next disc rushed right to you! 



\rSto restate 



of Pentium an'* 
0)14 PCS 



;rt?n Hardware 



CALL TO ORDER NOW! 

1 -800-787-9677 

Mention Priority Code: 
4M21 
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HOver the 
[Desk] Top 

Whib jPMUrdajr^ dMktop piiblWiIni pirliuM hn* 
grown into todAj'i prafMrimAl-lnw toaJs, MtU ^ Isvil 
productt um out thMr own nich* In nonlMlfmn' 
hnra Th* Iwt io MlKtlnc Ih* right product U la mmi 
your roods and your own jolitloo- 



Q ADT? 




Get an Entire Year of 
PC MAGAZINE CD — 

Today's Hottest Topics in a Unique 
Interactive Format 

Start your subscription right away. 
You'll receive four quarterly 
releases for just $49.95. 

Use your Visa, MasterCard or 
American Express account. 




MAGAZINE 



CD 



CALL NOW TO ORDER 

1-800-787-9677 

Mention Priority Code: 
4M21 

Toll free number is available in the United 
States and Canada. Other countries, call 

303-447-9330 

Or fax your order to 

303-443-5080 

SYSTEM REQUIREMENTS: 386 or higher PC-compatible 
system, Windows™ 3.1, 4MB RAM, CD-ROM drive. Windows- 
compatible sound board recommended for some functions. 

PC Magaiine CD is $72 in Canada (includes Canadian GST 
and shipping charges); $99 for all other foreign orders 
(includes air mail charges). The U.S. single copy price of 
PC Magazine CD is $17.95. 

PC BUGAZINE CD • P.a Boot 59494 •amddai; CO 80322^94 



Cli^ Click 

PQComputing 
How Computers Work 
CD-ROM/Book 
extravaganza 
from 
Ziff-Davis Press. 




HOW 
COMPUTERS 
^WORK 

INCLUDES INTERACTIVE CD-ROM 





RON WHITE 



ISBN 1-56276-2508 Pnce: $39,95 




WHIZ 

Click your way through an electrifying multimedia 
voyage to the heart of the computer with How 
Muhimedia Computers Woik — a unique CD-ROM 
packaged with the classic best-selling book PC/Computing 
How Computers Work. 

In How Multimedia 
Computers Work, fun, fast- 
paced, ^scinating tours of 
your computer's incredible 
innards combine state-of- 
the-art 3D animation with 
lively dialog and music for a 
richly interactive sensory 
feast. Also included are provocative video interviews 
with well-known computer industry figures — plus tons 
of computing tips from the 
top authors at Ziff-Davis 
Press. Teamed up with a 
book that has already 
shown legions of computer || 
users what makes their 
machine tick. How 
Multimedia Computers Work 

is a real whiz-bang experience that's sure to make you 
see your computer in a whole new light 

Ask your favorite bookseller for PC/Computing How 
Computers Work with How Multimedia Computers Work 
on interactive CD-ROM. 
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Ziff-Davis Press boolcs are available at all fine bookstores, or call I -800-688-0448, ext. 225. 



PC MARKETPLACE 

INDEX 



MAGAZINE 

Premier 

The color showcase ihat puis 
the spothghi on leading-edge 
PC products and ><er\ icc!i. 

353-361 



Windows 

An every-issue four color section 
featuring quality products for the 
Wiixluws environment. 



Classified 

Rexible-format display 
advertising: computer systems, 
components, software and more. 

362-377 



BusinessCard 

A forum for innovative, hard-to- 
find and low cost PC hardware, 
software and services. 

378-380 



HARDWARE 

Battenes 

Boartls/Components/Chjps 354 362 

Communications 354 

Computer Systems 355 363 

Input/Data Acquisition/Barcode/POS ....355 365 

Mass Storage Devices 356 

Multimedia 356 

Music/Midi 357 

Networking 358 

Penpherals 358 

Power Supplies 

Secunty 

Video 

SOFTWARE mm cusana 

Barcode 367 

Business Applications 358 367 

—Single- Solution 

Business Utilities 368 

CD-ROM Titles 368 

Cellular Phones 

Communications 359 368 



Data Entry 

Database 

Desktop Publishing 

Education 360 369 

Entertainment/Games 

Financial/Accounting 

Foreign Languages/Font/Translation 369 

Graphics/Design/CAD 369 

—Digital Output Service 

Health/Fitness/Nutntion 

Human Resource 

Mailing List Management 

Manufacturing/Inventory 

Mapping/Demographic 

Medical/Dental 

Multimedia 360 

Music/Mldi 361 

OS/2 

Personal 

Programming Tools/Languages 

Real Estate 

Religion 



Scientific/Engineering 361 

Secunty 369 

Shareware/Public Donnain 

Statistical/Research 

Utilities 

Windows 

Adult 375 

SERVICES mm cussHD 

Computer Insurance 

Data Conversion/Data Recovety 370 

Desktop Publishing 

On^Jne 361 

Scanning Sendees 

Software Duplication 373 

Training/Tutonal 

MISCELLANEOUS HOB CUSnD 

Accessones 

Books/Catalogs 

Business Opportunities 

Career Opportunities 

Supplies 374 
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SD ROMS 
MITSUMI 



MOTHERBOARDS 



Mamt tm 

TOSHIBA 

tie- -■ • ■' 
imma sm 



4901 MORtNA BLVD.. SUITE 1 1 1 1 • SAN DIEGO. CA 921 17 
* Fax FOR SALES CAU TOLL FREE Customer Service 

(619)58MI25 1-800-581-6040 '*»"58>««» 

IDE HARD DRIVES 

CPUs^ " 



^1 



MATH CDs 



CREATIVE 

omoautny ie 
; luk xfst .-'.J' A'- 
Aife>»«>IMIk*i 
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JMEMOR^' 

Ufcrmf wMummy on ail ntcwcMr rmovcn 



IBM THINKPAD! LASER PRINTERS 



700 7'): 
4nig 
8mg 
16 mg 



S199 
379 
819 



TOSHIBA 



1900. I960 4500 «00 
4800 T3400Po«9e 
4mg $209 
8mg 399 
16 mg 799 



NEC VERSA 
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M UtmueVnu 
.01 5V 
4mg $195 

16 mg 749 
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S239 
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MEMORY FOR ALL NOTEBOOKS & LASER PRINTERS! 



SAME DAY SHIPPING AVAILABLE IF ORDER PLACED BY 2:30 P.M. P.S.T. HOURS: MON-FRI 7AM-5:30PM P.S.T. SAT. 10AM-1:30PM P.S.T. 

Shippinq It non rrlundjblf * Mo cjncelljlian Bit specul order ilrm • 70*. Restockiig lee on refund wiltiii 30 • Ho (f lunds jIIfi 30 Aj<f\ • Wirrjni)i rrplacrmfnt only • All prices Unii • Prices uib^ect to ctiM9e 



CIRCLE 7SI ON READER SERVICE CARD 



DECEMBER 20. 1994 PC MAGAZINE 868 



TARGET VaUH PHEVI 




Bag Your 

Voice Processing 

Objective 

♦ (IQJCE ma 

♦ AUTD-TMUBf EH 

♦ FflX-aU-DEElflGID 

Complete your mission 
for as little as $295. 



CflU.1-800-945-4884 



510-522-3800 • FAX510-522-5556 



TALKING TECHNOLOGY, INC. 

11 25 Atlantic Ave. . Alameda, CA 94501 



U/ 



CIRCLE 7S2 ON READER SERVICE CARD 



Do you need new AMI, Award, MR BIOS or Phoenix BIOS' 

Support Windows 5 l/Ctiicago WE ARE THE OLDEST AND LARGEST 
BIOS UPQRADER IN THE WORLD. 
GUARANTEED LOWEST PRICES 
ALL THE TIME. 

ORDER TODAY! 
1 -800-800-BIOS 



Support 12/1 44/2 B8MB 
Floppr Drives 

Iher dermed hard drive lYpes 
Enhanced ID( 
too*. IBM compatible 
Hard drive support beyond IK 
cTtlnders 
il bit block mode transfer 
Four floppy support 
Four serial port support 
DOS 6.x 

Iliree levels of password protection 
Complete set up in ROM 



lU.HC»0»ICiS 



UNICfRE 



isitnnnmisi • nam mom. ut nuj 
IMD ut Ml • lu (sw uytut 

UH tu tst counu oai oik «m ran ivoa umu mmu uim UAtMtMi 
MCMKS ioniun wem stm am um ibumbiui *tb mmmrmh-. 



Make your PC peripherals 
Macintosh compatible! 

Mediator lets you use your PS/2 style peripherals just 
as if they were connected directly to your Mac! Use 
the Cybex AutoBoot'^' Commander in conjunction with 
the Mediator to control a mixture of PCs and Macs 
from a single keyboard, monitor and PS/2 mouse. Or 
allow several users to share a Mac with PC-Expander 
Plus '". With the Mediator, going multiplatform is easy! 



Compatible with most Macintosli 
computers wilti detachable monitors 



• Supports VGA. SVGA and 
(Vlaclntosh HiRes video 



oarri ■ 



Supports PS/2 style keyboard 
mouse or peripherals 



For Sun workstation support, ask 
about our Mediator for Sun! 



Mediator for Macintosh 



Cybex Corporation 

4912 Research Drive • Huntsvillc. AL J5805 USA 
(20S) 430-4000 • FAX (205) 430-4030 




Corp. Macintosh antJ Mac are registered trademarks of Apple Computer. Inc. 
Dealer Program Available Made In USA 
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CIRCLE 7SS ON READER SERVICE CARD 
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AL-7048 the 5-IN-l Universal 
SCSI-2 Fast, VESA Local Bus Controller 



VESA IDE Floppy Serial Parallel 

On-board Functions: 

SCSI-2 Fast, VESA local bus, 32-bit Bus Master, 10 MB/sec. 
FREE ♦ Two drive IDE controller. 
FREE ♦ Four drive floppy controller. 
FREE ♦ Two high speed serial ports. 
FREE ♦ EPF (Enhanced Parallel Port). 
FREE ♦ NovaBack ™ tape backup software. 

Call NOW for your special offer! 
Always Technology (818) 597-1400, Fax (818) 597-1496 



CIRCLE 7S4 ON READER SERVICE CARD 



Remote Power On/Off 



• Power on your PC from anywhere in the world! -J^,^^/^ 

• Reboot a Locked-un Remote PC I r* 




' Reboot a Locked-up Remote PC. 
I • Share a Modem & Fax Machine on a single phone line. 



wmuioiNT 



♦199.»' 

w/pcANYWHERE 
1.0 for Window* 
30-DAY nUALl 

MC. VISA AceapM 



J L 




server Technology • 12>S Hammcrwood ■ Sunnyvale. CA $4089 • Ph W8-74S.0300 • Fax 408.74S.0392 



TO ORDER CALL 1-800-835-1515; 



CIRCLE 7S5 ON READER SERVICE CARD 
354 PC MAGAZINE DECEMBER 2U. I<N4 



boot" your computer remotely 
from your telephone! 

• Power up your computers and peripherals remotely 
from your telephone or modem 



• New 4-digit access code protects your 
system from unauthorized activity 

• System powers down automatically, 
up to 18 minutes after you hang up 

• Operates with Hayes-compatible 
modems and touch-tone telephones 





PhoneBoot^^/T" 



Gybe* Corpor.l1iOtt 

49J2 Rese.irch Dnvi> • Huntsville. AL 35805 USA 
(205) 430-4000 • FAX (205) 430-4030 



Dealer Program Available 



Made in USA 



CIRCLE 7S7 ON READER SERVICE CARD 



The Next Generation 
in Label Design Software 




DSTN color. SMB. 
340HD. I4 I4 Fax 

For no compromise on-the^ use or as a desktop replacement, the 
PowerBnck'" is the top choice of demanding professionals En|Ov blaz- 
ing performance with the latest 100MHz Intel 486DX4. Ggabytes of 
storage. 65,000 color video, buittnn stereo audio, voice recognition 
and the mobility of a light 61b PC Other PovrerBncks from £1 ,695 
Call for the new Ergo Catalog of Portable Desktop PC products 



■ 100MHz Intel 486DX4 

■ 2 PCMCIA and FAX Slots 

■ Active or Dual Scan Color 

24 Hr. Auto, FAX Info 
1-S00-723-077S 

code 1489 



r 




Local Bus Graphics/IDE 
4-32MB RAM, 6 6 lbs 
340-720MB HD 

CALL TODAY 
l-800-«33-I925 

M-f. 9-6 EST 



One- InUTtonlinfnl.il W.iy IV.ilXKly MA 01960 10081535 7010 F,l« |508| 530 751,? 



LabelWorks" 



SCALABLE FONTS 

g Rich Te<f Support 

itlliii 

I 




Provides Desktop Publishing fea- 
tures to enhance label design. 
Features include: WYSIWYG, 
rulers, guides, page zooms, 
lines, shapes. 

Rich text support atows you to 
edit foot styles types, and sizes 
within the saine line. 

Supports all major Bar Code 
symbologles. induding Code 39. 
93. 128, POSTNET, UPC, 
Bookland EAN. 19 types In an. 



for Windows 

LabelWorks sets the new 
performance standard for 
professional quality label 
design. No other program 
combines such easy 
operation with this much 
power! 



• Imports & Exports using TIFF, 
GIF, BMP. PCX. WPG. WMF. 
TARGA graphic files. 

• Rotates Text. Bar Codes and 
imported graphics in 90 degree 
increments. 

• Pnnts labels on virtually any 
windows supported printer. 

• Prints labels directly from 
dBase. DIP & ASCII files. 

Dealer Inquiries Welcome, 



Call for Free DEMO Software 



[111= AMERICAN MICROSYSTEMS 

=1111 2190 Regal Parkway, Euless, TX 76040 
(800)648-4452 (817)571-9015 FAX (817) 685-6232 
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Three for the show. 



SPECIAL 
OFFER 



Affordable color! Our most popular product 
just got even tx-tter Bettor wall-sized 
true-color projection at the same unlx-atable 
price. The BOXLIGHT ColorShow 1200 is 
our Iwst seller for a gcK)d reason - value! 

BOXLIGHT 1200. $2,299 

♦ 24,389 Nibrant colors 

♦ Universal PC and Mac compatibility 

♦ Compact, portable design 

♦ KREK remote control and cables 

♦ Brightest color at any price. 

♦ Now with fa.ster mouse response! 



BOXLIGHT 2100. $6,299 

All-in-one! Convenience is the key with the new 
BOXLIGHT ProColor 2100 integrated LCD projector 
Outstanding brightness without the need for an 
overhead projector Built-in video AND audio for true 
multimedia. Automatic dual-lamp changer means 
the show always goes on. A high-performance 
solution at a tremendous introductory' price. 





INTRO- 
PRICE. 



Built-in audio amp & speaker 
Optional wide-angle lens 
FREE Remote control & cables 



Price Performance! Over 600.000 colors and 
built-in audio make your pre.senlations and 
meetings come alive with wall-sized video and 
room-filling sound. Compare the features and 
performance of the new BOXLIGHT ProColor 
1500 to products nisting thousands more. 
Super-fast response times. VESA Local bus 
video compatible. Need we say more? 

BOXLIGHT 1500. $3,799 

4 16 million colors. 6UUK .simultaneously 

* Built-in audio amp & speaker 

* Rugged, lightweight metal case 

♦ Projects from PC . Mac or VCR 

♦ Model 1300 without videcVaudio - $2,999! 



BOXLIGHT: Your direct source 
for all the bright answers. 

♦ More than CM models in stock 
4 Instant availability 

♦ Overnight shipping 

♦ 30-day guarantee and extended warranties 

♦ Expert techinical support 



No onr else offers the one-slop shoppin;; . 
the si'littion . lhe value, the immediate 
delivery.., and thi' knowledgeable M'r\"ice 
and support you get from the projection 
panel experts. 



■BOXLIGHT 

I H CORPORATION 

I7T7I KjonI l)r .V t . I'-ml-tH,. W A • 
I'itvrni riti VISA. Mast. iC.ircl Am- 
I\irchii-'M> OrHrrx ' -nmr n-fstni tii ii 
.iptmrif avnihihltv :(0-l>.iv Mniirv I' 



.'I n-ninl 



n Call today 1-800-762-5757 
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8-64 Serial Ports in a PC 

KU^UcaU-^I BBS550 SnmnCanl-.S 




I'utcr if 



. up 10 -Wl.SW) BPS 
\i,.rks .Mill Ml). XfK), BNU 
IkMjvio*. LMX, Windows 
mi all popubi BBS Softvirc 



iVirlsuilh lt)55(aARrs 
Dl^lKtard PC' 8 CompallMc 
Works Hiih all popular HHS 
Soth^an; 

■ Woriu»iihSI0.X0O, BNl , 
Dcsmic*. UNIX. Windo«s 

' FloiUc inicmipt and addrrising 
finicturc 



^ >pix-.KIl.llilii.. 

(upio ll5.:iJ(IBPSI 
DyrmmicalK altocated FIFO 
manors u ihouhandl of limes 
largCT liian the FIFO in a I6SS0 
LART 

BBS (iiurdun Watchdog C ircuit 
H)SS:L. Windo» vandlntl4 

dn\t*r\ included 



G_ _ i^/ik C'onlact vour local ciimpulcr 
T C K, ilcalcr or call: 

l'( ) Box J.MO Lla\ Si. Louis MS Phone: (Mil ) 4h7-.si>4,s Ka.\: (Nil ) -ViT-IW. 

.'Ml pitHllicl iLiiiKs..! ^i>mp.in\ n.iiiu^ .iiL tlu- i cs] vctl\c lloldcl*. 



800-282-4835 



9-TRK/3480/3490(IDRC)/3490E(36 Track) 



PC SUN RS6000 AS400 DEC HP SGI and more! 

GET THE BEST SERVICE.SUPPORT. PRODUCT AND PRICE WITH 

CHI CORPORATION 



Now all ol the features ol the PCTD product taitiily that earned PC M. : <: 
pratse: — "htt in iKtllint nlne-lmk Up* tysltm tor PCs' 

Frank Derller. Jr.. PC Maflazine July 



i 'ompk'te Subsystems Available for 9. 18. 36 Track. 4mm. 8mm and DL I .,> :i, ; ..: 
Sottware Featires: 

• DOS and Wmtfm software fof PCs • Tape Copy Utility 

• Data extraction and conversion software • View Contents of Tape 

• ? ^ ' ==:tore. Import & Export. Programmers Interlace • ••'^ 



mi 



t«S<.CInela 
6)»S48-90t 



828-059tf 



fix 216-349-8609 
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9 TRACK/3480/CDROM 




Power 
Supply 



Bricks 



Unlimited data storage at blaz- 
ing 13 ms access speed and up 
to 4 MB/s transfer rate. Wake up 
DOS & Windows world to the 
SyQuest storage technology thai 
dominates the media service 
bureau industry with a SB.S^e 
penetration. It obliterates optical technolo- 
gy with its speed and low cost. Can you 
imagine 270 MB on a disk the size ol your 
floppy diskette. Available in the Liberty 
small form factor (shown left) with or with- 
out internat battery or as an internal kit for 
your PC. Never run out of storage again, 
throw away those slow back up tapes and 
be on line immediately. 

(408) 983-1127 

Fax (408) 243-2885 



375A Saratoga Ave. 
San Jose. OA 95129 



WINDOWS 



DOS 



NOVELL 



OS: 



INIX 



Windows Tape Software! 
Tait Backup/Conversion 
Tapi Dupi ic ation 
CD ROM Maker 

LAGUNA 
DATA SYSTEMS 

7.140 Smiike Ranch Ruad Suite C . 

i.ix\igas.NV ma 

I II: (7():i i.M-ZMK PAX: (702) 2.'!4-WI0 
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800 -93 8 -TAPE 
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Tape Solutions 



Purlstrr; 

...The Tape Experts 

• Top Quality 

• High Performance 

• Proven Reliability 

• Easy to Use 

• Best Price 

• Total Support 

• Factory Direct 

• Made in the U.S.A. 



9-TRACK # 
3480/3490 

Data Interchange for 
DOS, NOVELL, UNIX, 
WINDOWS AND OS/2 



6709 Independence Ave. 

Canogd Park, CA 91 303 
FAX (818) 592-0116 
Tel (818) 592-0061 

Tel (800) 468-0680 



619-571-5555 
FAX 619-571-0982 
Europe (+44) 734-891891 
FAX ( + 44) 734-891897 



Overland Data 

Your best choice for 1/2 inch 
tape solutions since 1 980 
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Will your 9-Track Subsystem.,,, 




Offer tape speeds from 100 to ISO ips? 
Read and Write all four 9-Track Densities? 
Work in concert with other SCSI-2 devices? 
Be backed by a company who has produced 
9-Track drives for over 20 years? 



Features like these make M4's solutions the only choice 
for your demanding high performance applications. 

....3480190 Solutions also in-stock 



MWM 



10615 Sorrento Vmllty Rd. Sen Oleso, CA 33121 
ei»-S»7-0Sie FmMt 60-597-08J6 



800-240-8270 



n to 5 KM PaiLfk 
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3S6 PCM/U.AZINt DI-LCI MHI.R 211. 1W4 




V, h\ scitic ti)r less... Go for ihc Best!! 
If viiu have been limking for the best 
VGA-lo-TV Scan Convener. ADDA 
has ihe answer for you. AVcrKcy.' 
1-. a iruc "Plug-aml-Go" device wilh 
no Miflwure drivers required. Il 
incorporates all ihe features you have 
been askinj! for and supports up to 
8(K) X WX). 16.7 million colors. 



PC Screen to T\ Screen 

80(1 \ 600 Resolution 
'■' .rlAinlal & \erllcal Lndcrscan 
/.mm lie l'.in. *>irwn Frft/t 

ki-ini>tc I iinlnil.. 



y 7 Softwart frum 



'Ask lor.AODA's AVerKey convener 
lor low cosi allernali\es. 



1-800-863-ADDA 

ADDA II < HNOI (m;IKS.I\( . 

4X50n\arinSprin;s Bhd.. 
Suite »WK Lriniiiiit. C \ M4539 



I SA lei .= 1(1- 
I'anada III 604 



70 W)') I ii\ .= IO.(i2.< I.SII.t 
7X-.':24 hix(ill4-2''S-:')(l>) 




(-'ici MS ^^ indow) CURUM -Mill pni^nmv ^jmcv ul)hiic\. dnvm • ifunaH ufnUo 

(;i|^(;amc\( DROM «ll)lMGann 'ircidc.jd>tnniic.cinl.cic MSOOS/Wnlwv 

Spjit aiKl \\lnim>nit ( DROM 1000 NASA na^-vna SID d<jfilcvpti«nm< 



(' I M:r (tntup I ihrjin 
Simli-I \lsm»S( I>ROM 
(,il-(,dl<>rr(l)R()M 
Trnji^i (iuirnbcrKd) 
ll.ihhoiis. :! I) 
Krj<l>'1u-Run Hohho CIIKOM 
SMinvlcKlclDKOM 
lolrrnrl InfodlKOM 
\IIKh( DKOM 
(;nu( IIKIIM 
\(la(l)K()M 

VbubliirNt\lsn:PliiIcl 



V» TWO ddCKl- 1000 MB Sharwn < Ficnn W MSIXK 
tai)vnilisaal)r6n>4nC!IFIna(Bnnff;c3ijp>> 
Fmu niaiia piifKt ASCn dnc laoaiK A (Ll-uikkv 
W Wat fnttcl «f *t }wr1 HnMBcinaaFiKft ShgmnR 

tSB MB mMl) C uxoKi Uiu A DOS «m cnfc 
I inn ineinci. M i amfuin JkV FA^v RPCt ft IB>% 
Offirid \ ( (VwvTtwn X Wniw^ fa Uwl Sun bonnes! Siv 

;viiiM' pnienum Biiunir> (.» SunOS 4 I 1 4 Soliro 13. Siv 
Mt kimpilcrs I DOS 4 um> M. iiOMif Mc A doo. (00 MB 
Mil MB NcVrmr Intel 4filicj(KiKViloamn(.eic 



(.iirhu MSIN IS.MK hum Finlnl MB MSIXS ft ISU MB Mmmfc ShKwn 

FncbilFrtnii ( DKOM :um heailifulfwab A bony -nyityte. Mac/DOS 

Uouxl DROM Yg|9l-iul |jra» EJ^v imull 13«(>SfcrPC.«/GNl>iXII Sn. 



TnilLiI fi>r l.inui I IIROM 
( DKOM l)KOM> 
Uipul ( i>rnuti>p<i ( DROM 
tllraMK(;jnH>('IIK(IM 
BctrHmm Bn-oiiic ( l>K<)M 
Uricomlu \(rKji IIKOM 
Scirntint l.ibran ( IIKlIM 
('l)K(IM (. «ldK^ 



T»o due « SIxloUT 10* t»o omre iMemcl jrrfiHO 
'"'7 CDROM uilc dcvn[«iom ♦ mic»> •• vmfks DOS/*m 
NISI inufc> in all ijitpw., Wi»JI>ti(ca PCX (omul 
V» MB ci>llcv.i»in Bev sann^ A niiB diicct (rem CI) 
A compklc itfciriKc and tutivul on bitwiiig bcci 
OitcoverthcAfhcildinili 4SOpictiiRloiir Apmc 
' ml) technical, tmo. eke . etc shimn * book DoSWin 
h>Hevi ytiur CD's' Sundad t>pe. higher quufah.Ufdinr^uannla 
fctjuirc vcpanuc pjymcnl In julh4if\ it liHind umtIuI 



I9.95' 

t.VS' 
34.95' 

V.tf 
'.t.Vf 

i<».>»5' 

3»."»5" 
I9.M5" 

11. If 

IW.VJ 

4.'»5 



CALL NOW! 1400-786-9907 



+ 1 510 674-0783 
Email: orders(&(drein.(effl 
Fox +1 510 674-0821 



Walnut Creek CDROM 




4041 Pike loie, Suite D-51 3 
(axai CA 94520 



££^ 



Dealer Inquiries Welcome 



Connect Your PC 
to any TV... 



The Compact PC Presentation Solution 



.$349 



S399 



Supp<yt5. 

FHH fiectionicUakeSofmnlvCaBum kc/mlogi 

The Presenter Plus/2 — 

When four presentations count! 

800/356-3931 



The Presenter Plus/2 turns 
your PC into an incredible 
presentation mactitne Easy 
plug-and-play external 
nook-up makes group 
presentations trxich more 
etticient and certainly less 
expensive Print to video tape 
so others can share your 
oresentation Forget carrying 
SJ- ^' "^vy equipment to your 
presentation, 
trial's tiistory 
Why dim the 
lights? That's 
erhead projectors, 
also history So. with your PC 
and The Presenter Plus/2 in 
your briefcase use the 
available TV and you're ready 
for that Academy Aiward 
periormance 



I <.N KtAUEK StKVICl CAHI) 




CONSUMER 
TECHNOLOGY 



TVElite. 
Big-Screen Multimedia 
Presentations 
Made Easy 

Just connect TV Elite to a VGA card and any 
TV and pnesfo.'... big-screen presentations. 
It's that simple. rT 
Compare TV Elite's features to any of the alternatives 
(all unwield)' and costing up to 10 times nuicli 
and you'll see— there simply is no other choice. 



FEATURES 

640x480 resolution 
16.7 million coiois 
Flicker-free video 
Light weight 



FREE m nnv 1\' Ebc yoi ccl 'Compd PT And you pi 
' ' slIAvnI^-«ial 3 pta presannan Iem^ 



'PRsenunn Tools' SI 



Cdl(S00)l88-S244.8«n-4prn 1^ fxH\m 
13909 Btnmcan S( •Cmoi.CA>9070l«|3IO|92fr l9ffl-|3IO|92W)5l8f«| 




TVEMe 

Easily the BesL 
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MULTIMEDIA AUDIO 



Fits any unused 5 1/4" PC dnve bay 
lOO^o sniolcJed high quality speakers 
Works with all sound cards & CD-ROMs 
No messy desktops 
FCC Class B cenitied 

"... i Hin Siiund hu% lo be nnr iif the mart practical 
jiid inu-lliKt-nt !'( hurdwurr pri>ducU.«.ln a 
limK linir. 1 hw is u Mondt-rful pniduct whuMc liirir 
hus inmr. " 



WinRadio Im 



Super Deal 

Dealers Welcomta ^'Oth for 



($89, 





: i: r f r i t; 




-L-J- I'.l'.l Ji 


y i- . J_i - 1 -1 -ij 



1-800-832-7070 

SOUND MtNDS 



i4oai 174-TOTo fft. t«otiir4 ri«i 



-. in Wind.;/,'. 

' J FM Radio Card 

f . ; fKJows and DOS 

; 'i.innols 
Auto ScarvFrne Tuning 
Wake-up and Sleep FurKilions 



Email ordtrt 

Internet smtctOix netcom com 

C serve 74643 241 50 Compuserve com 
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When You Said All You Really Ever Wanted In Life 
Was Turtle Beach Quality And Game Compatibility 
In One Sound Card, We Were Tuned In! 

Tropez'" is here and it s everything you ever 
wanted stereo. 16-bit. pro quality digital audio. 
SampleStore the Wavefroni'^ WavetaWe synth 
and a CD-ROM interlace. Everything but the 
kitchen sink tor )ust $249.00' 

See your favonte dealer, or call 800-645-5640 
today tor more information or the Turtle Beach 
demo CD' 





i; 



Tvrm 

S2 GnimbochfX Rood 
^ 717-71 




Ybik, PUksylvonia 1 7402 
I2e0« FAJK 717-767-6033 
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Power Printing - 150,000 cps 




Plug the Buff Port™ into your PC and print to any parallel 
printer or device. Transfer data from your PC as fast as the 
printer can accept it, up to 1 50,000 cps. (A standard PC parallel 
port is typically liouted to about 10,000 cps.) Use the BuffPort 
with the HWP for a 150,000 cps printer sharing system! 

If you have an older printer that does not have an 
high-speed interface, then connect a CPR buffer to the end of 
your printer cable and send from the BuffPort at 100,000 cps. 
The CPR also wori(s as a printer buffer with a standard PC 
parallel pott, but would be limited to the PC port's speed. 



BUFFALO IS a regaered taOeman of Msto. itc BuHPort s a tactemartr ol BuHak), Inc. 




SIMMs: 

1X36&32 
2X36&32 
4x36 
4x8, 1x3 
PCMCIA 



BUf/Mfff 




2805 1 9th St. SE, Salem, OR 97302-1 520 FAX: (503) 585-4505 



PmXer Sharing: 

SL 6 sen & 4 par. 

SLP 2ser.&8par. 

HWP 5 parallel ports 

HXM 2ser.&2par 

HXS 4 serial ports 

ASB 5 parallel ports 

(800) 345-2356 
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Learn at your convenience wilh the CHE Self-Study Kh 

Earn better pay and Ynitch your career soor when you become a CNE 
(Certified NetWare Engineer). You can even study while working Qt your 
present job! With Wave Technologies' CNE Self Study Kit 
you can prepare lor 1 1 ol the most popular CNE exams 
with seif-poced books and companion videotapes, the 
popular CNE Study Guide and CNE Chollenge!, a 
Windows-based test simulatiofl. 
Save time ond tnoney when you study 
at your convenience! 

800-828-2050 314-995-5767 




All products mentioned are trademarks or their respective companies. 



PC94121K 
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7-\ Got 

Numbers 



(lonvcntional spreadsheets can't 
cope with uncertain or fuz.zy 
numbers. 

But now there's FuziCalc. It was 
designed from the ground up using 
revolutionary' fuzzy math technology 
to achieve breakthrough performance. 

FuziCalc is perfect for projections, 
planning, and estimating. See for 
yourself. Call now for FREE info kit. 



t was 



Call 800-472-6183 

Fuzi€al€. 

The Fuzzy Sprcadbhcct"* 



Now, You Can AutomaticallY 
Scan and File Business Cards. 

With No Typing! 



(!«rdScan reads cards 
directly into your favorite 
Contact Manager 
like ACT! 



Don't waste more time Itwking 
for that card! CardScian 
eliminates the biggesthunUe in 
organizingyourbusinesscard 
collection - typing them 
intoyourcomputer. 

Ouradvancedteciinology 
accuratelyconvertsthe 
e iitire card image into text 
: ind correctly categorizes 
I ; ill the information into 
fields such as name, title, 
company, address and 
phtHie numbers. 
( "jirdScanisafiill-featured, 
euay to u-se address book application with 
fiiee-form search andextensive printing and 
M exportingcapabilities. 




Card^f 



FORWINOOWS 



I W ^^^^^^ 



Order Now Risk Free for just $99 
Call 1-800-942-6739 to ordertoday 

HyCardScanwithyour existing scannerfor just $99,ortry 
CardScanP/us-thecomplete solution includmgourdedicatedbusinesi 
caFdscanner-forjust$299.Useitfor45daysabsolutelyRISKFREE. 
CofnIwIiiMtogiM 233 Harvard St. BrooklineMA02146 
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...the EASIEST flowcharter 
...the most ADVANCED charting technology 




Five reasons to 



■ SniafiLinf>" route & nroutc themselves 

■ Text fomuis to the contour of shapes 

■ Text moves when lines move 

" Print (JiaKrams up to 10' by 10' in wall or binder 
fornul (with riH/nHW/ic off-pajje connetlors) 

■ Draj; & dn)p editing saves hours in a-vLsions 



MHIIMfl-l. 

( cjHHtnMf 



venTree- 

s () r r w A R t 



Stf vour dealer or call 
1-800-267-0668 

(615) 544-6035 
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Payroll for Windows! 




Since 1985, CheckMarV Software 
has been providing payrotl solutions for 
small businesses using the Macintosh. 
Now. CheckMark's best selling, stand- 
alone payroll program Is available for 
Windows. 

From entering employee hours to 
printing tax reports, CheckMark Payroll 
gives your business everything you 
need to get your payroll done quickly 
and accurately. 

Exports to QuIckMi, Peachtrae, or 
M.Y.O.B. 



Payroll Check ^ Mark 

w •oftwahbimc. 

Introductory Special^ 1-800-444-9922 
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"We convert more than 85% of 
inbound customer calls from PC 
Magazine Premier." 



Pierre A. Narath, PmidMl 
Unicora SoRwara, Inc. 



Write yow own PC MagaziM testimoaial and put 
yoor ad here.. .Start advortising now! 

Call 800-825-4237 today. 



YOU MUST 
BUY THIS... 




PhoneDiscp 



one of the few CD-ROM sets I keep on my desk." 
PhoneDisc. America's Phone Book on CD-ROM! 

l A"|XTicna' the anwini; tuy.' nt I'lioncl )iv , .in luilstaiuiiiii; a il- 
lation ul diriVUirN llMini;s w ith over 41 million kl^in^.'v.^.^ .ukI 
a^i^.k•na^ iLitionwiili.'. I'lxlatai >ukI i."n)ss-n.'ti.Tcna\l iiiiartcriy, no 
otlKT(;i)-R( diralor) can match I'honcl )i>*.'>.a>.airai.y .Xiiil 
tlkTCN no limit on I'xcKtrting and mailiiii; hasincNs li.stini;s. 

BuSln6M $79 ( >viT ^'.5 iiiillii>i) listings u rox-rvc searching 
In ii.ink-, .kklros. plionc nunilvr. Inisinc>> INjK'or six-digit SK! cixJc. 
Residential $79 - t isls KI iiullinn rl-silll■ncl^ on two regional 
i.lisvs! K(.lrlc\t s ii.iiiKs. [■'hone minilxTs, addresses and zip ciKles. 
PowerFlnder $249 - ( )\er niillion residential and husiiK-ss 
lisliii;4s on l"i\e regional disss. Reverse search indexing ot all listings. 
ComboPack il29 I'honel )isv Kusim-ss and Ui-sidenlial 
dirwlones huiulk J li ".;t llK : 

CMl l-800-284'8353 to orderl 

ItaLill'iralon \w>t.ina- fW<l Arlinctim Kiud smtc W tVlhi-vila, M|) WI4 
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GO ANYWHERE, DO ANYTfflNG 



TCP/IP NETWORKING 



Now PC/TCP* OnNot~ 1.1 

PCATCPOnNet 1.1 for 
DOSAVindows delivers the 
best of both worlds— workgroup 
simplicity and enterprise func- 
tionality. Easy to install, admin- 
ister, and use, PC^CP OnNet's 
advanced applications and 
services extend the PC to the 
Internet and a whole new world 
of remote computing. 



GOH 

ANY 

WHERE 



♦ Windows VxD-based 32- 
bit TCP/IP kemel and IMPS 

♦ Uses zero conventional 
memory 

♦ 5-minute Windows 
installation 

♦ New Windows Sockets 
applications 

♦ Automated Windows 
serial line Dialer 

♦ DHCP 

♦ On-line documentation 
and help 



bi 





K/TCP OrnMtt mmM*< Hit m»xt 
f Mvraffo* of network tummgrnkmHtrnt, 
horn wlr«l0st t»mpwtiaf to 



CJUI (SCO) 2S2-4nP, ext. 404 for 



iaferaMtioa. 



POTCP u M rrgiKctrd tHdctniik *nd OnNet i» a trademark of FTP Sofrwjfc, Int 
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11^ Video Training for Windows Applications 

n I WATrH/;:, I FARM 





0|<!d lulnicUi 


Excel 5.0 





Bei|iMMi; S49.95 
Inleiineiliatt S49.96 
Aitvaned S49.95 



WMi>e(fect6.0 ■ Protect 4.0 




levtl l/ll/lll/IV lea) S?9.95 



MS Cemtml Imoei 
i Access 2.0 Inslnctn 



Bej/lnt/Adv |ealS49.9S 

A|)|i.Dev.M1 S79.9b 
Aw Dev. level; S79.9& 
App. Dev. level 3 S79.9S 

.. siaaas: 

$329,95 



Connie Lane 

iMiSpiaiMI 
Li(Bl*2*3lr 



Lotus 1 -2-3 M 



Beginning S49.9S 
Intennediale $49.96 
Advanced S49.96 



Approach 3.0 



Beii/kit/Adv |ea|S49.9S 



4.0 ■J!!'°;^"!r. ,J Ami Pro 3.0 



Begylnl/Adv |ei| $49.96 



Bt« S49.9B 
PMmFnlnt $49.96 

\Meoi $89 96 



Level1/2/3 leal $79 96 



Visual Basic 3.0 



Beq/bil/Adv (eal $49.96 



CorelDRAWs 



Ui«t1/2'3 leal $89.95 „ „ , 
UmU'5'6 lea)SB9.95 Bej/lm/Ailv lea|S49.95 

AlSuVitni $449.95 



dBase for Windows B Pi|BMibr5.0 



Beii/lnt/Ailv lea) $49.96 




Watch & LEARN 

IN M I N U T f S 



Special Office Combinations 



Special Microsoft Office 4.x Video Training 



(mi 




Mcniitt Ofln 4j SmM i; i*n U m ...i299.96 

Mcinttl Olfa 4ji Pn iiSiMwIlani i496.96 

MciDutt OlAct 4.1 Phi !ii tmnt Mil $579.95 



Special lotus SmartSuite 3 Video Training 



Litu SoanSali 3 SuiM ii Mm. ilMii.-.i299.95 

Lotus SmrlSali 3 Pn ini«n.'?iim S496.95 

Utin SaartSali 3 Phi :S iMb 7l km; S679.95 



Other KevSlone Videos 



UMiIll 
■ 2.0 
mil 

)l 1 



M$4ifi 
WS41K 
MS49JS 
liilS4Ui 
S4I.K 
Cai 



MnCofia; S4S9!) 
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|^1'800'748'4838 

gOI -J75 -8680 

kl-801-373-6872 
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Create Multimedia Titles in Record Time 



Hundreds of pathways, dozens of endings! 
Unprecedented 6 hours of digital video 

^ CALL I-800-My Dealek 

II \ I K FOI I (69? i) 
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Visual Ent(vl3inmont 




InbodudnKSoABoaliM^ 

Vtiij i.in riM (xiiiish ■ ' • -■ ■ \\ . » - ' l ' 

riv^lui laiji.s rtirti s .1' 
rww fc\<»lutinn,ir\ | 
t'upenMVf juthofmy: ■ 
pmgrammed and ready iitt voui uw 
youf contend su< h js !e»l Miuml. vhi. 
SoftBocA Maker does Ihe rest It supfuvT- 
famiats including WAV. AVI, MOV. MMM. HI 



.BMP. 
tracks 
tirro- 
batk 

anotfu'f 



Id 

Mid 
. t,k- 

„ nc. 

PCX. TIT im CilF, WMf Midi .irKJ .luclio ( D 
"I I' •■'iui titles in rp<iKd 
i H) dj\ moiM»v 
-4' Orclii yours 
ii ilt.i lilies one after 



f $99.95 ^ 



SoftBookt. Inc. 

Viit«- KM A 
iki- 1 . »t-J (A 'i.'fc W 



Tn order. ha\r >uur credit card rpjd> and call: ^Mv . 



1-800-513-4111 
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i This award winning Macintosh title is 
_J now available for Microsoft' Windows! 

a ^ From me developer of TRISTAN' and 
Eighl Ball Oeluxa ' for trie Mac 

Availatite from your favorite catalog, 
retail store, or call (800) 203-2S03 to 
order. List $49.95 

Arcade Game of Ihe Year ^^^i 
•Inside Mac Games ^^^^HJ 



1 1 t a 4 I I 7 i 



■electronic Enteilsinment 

Crystal Ca 



StarPlay Productions Inc • Box 217 Greeley. CO 80632 • Tel (303) 44 




The Most MACCESS 

Elaboraie — ^ 

Created > 
Will Bhw J- 



Cakewalk 

home studio' 



Xhnt* Big CI )sl Almost 2 tiijrabyti-s of 
gamin>; fiin! (^Vere this put on floppii's it 
svimid l;ikf ;ilinost l^f)*) HI) disks!) 
■ Stiirs Holly-wiMxi adors Brijui Kritli, Miirfjot Kiddor, Kussfil 
Means, and the voice of James Earl Jones! ■ Features a 
\irtuai re;ility nwiir tiiat will ;uiia/e you with its realism! ■ 
I 'iiiKinillfle<l >n"'i|)hii's ;uid frit-dom of movement. ■ Features a 
rich oriKinid musiad scon-, high quality digitized voici-s and 
sound elfetis making this Interactive Movie as aurally excit- 
ing as it is \isually stunning! Call 1 -SOO-SOO-ISSO for details. 
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'Spuk Ilka a natlvt.. You l«am and hair SpanWi right youf 
cornputir. wtchoM ta«kig to (ucnlile «Ai lapaa and manual] ' 
Entrtpreniur*Uagt!lne 

NEWI Interactive multimedia program teaclies 
Spanish grammar, alphabet, numbers, common 
vocabulary phrases, everyday expressions, brief 
stones, questions and answers using natural 
voice video clips, color pictures and plenty of 
exercises. This award-winning product includes 
nearly 2.000 screen paoes and is value-priced 
St^irmMtfS i tk §w mm i . Don t wait, call today 
Thank you 

33 $29.95 



CD-ROM Of Dish Verjion 



SollBooki Inc o"" '. '!''»« lani cieilil caii) ititj and call oitw ingwws oc 

Suite 101 A ■E-.il'g'ir'g.lMlB (714)586-1284 

Lake Forest. CA 92630 - Tteyiawaak 24kMnadiy ^ 
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" PC Magazine Marketplace 
is the place where buyers 
look when they're ready to 

buy." Mike strand, President 

StrandWare, Inc. 
bar coding 

Write your own PC Magazine testimoniai and put your 
ad liere... Start advertising now! 

Call 800-825-4237 today. 




Turn On, 
Play In, 
Print Out. 



With Calicwallt Home Studio"* 

making music on your PC has 
never been easier. 
Play along with MIDI files. 
Improve your musical skills. 
Create and pnnt original compositions. Even add voice or sound 
effects to your MIDI tracks for multimedia presentations. 

>• 256-track MIDI sequencer for Windows 3.1 

>■ Works with sound cards and MIDI instruments 

>■ Staff view, piano roil, faders, tempo map, more 

>■ Prints up to 16 staves per page 

>• Fast drag-and-drop editing 

>- Plays back digital audio wave files 

>■ Includes Wave editor and CanvasMan'" software 

Only $169! 

To order, or for more information, call 

800-234-1171 or 617-926-2480. 

I [ Demo pack $5 Song file collections 
and drum patterns also available 



■1 Twelve 
WmTone 

S > S T F M S 

P 0 (.« 7(0. Wam.wn. MA CUU 
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lie HMl M CiMPIIK s • D\H .XVAMM-' • 

Daia Acgi'isiiuiN • Windows 

Origin is your complttt lalx)ra(or>' dai.i 
m.nnagcmeni solution. pro%ndin(! unnvjlcii 
Hcxihiliiy. publKalion-qualily Irchnical 
graphing, and soptiisiicalcd dala analysis 
tapabiliiics in an casy-lo-use Window', 
cnvironnicm 

For a Free Demo, Call 

1-800-969-7720 

. .. 41 v*^ oi;-- 
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1x9, 4x9, 30 Pin, 72 Pin, 
Ind. Chips, Mem. Bds., IC Dram Cants 

-ANY MEMORY - 

All Memory Has Value! 



0^'- ^ ^% 
^ Don't let your Old ^ 

memory collect dust 

Call or fax what you have available 

1-800-718-7755 

THEMEMOITUOmDATOIS 

'7k (Mpiij ttal lijfi nfliwi tiflt' 
531 Main SI.. Slt.1174. El Segunilo. CA 90245-3060 
PH. 310^76-3074 Fax 310-676-3076 
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WE Off» QUALIiy COMPUIER COMPONENIS AI DISIRIBUIION PRICES NOI INFIAIED WHOLESALE PRICES'' 

TO ORDER CALL: 1 -800-983-9994 
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Diamond 
DMribudiHiTlnc 



486VlBA0IH{RfiOAR0J 

w>nn m 
mt-M m 
mtii 3» 

4MW-40MI 299 
4eilH;.S0 3S9 
48681.50 429 

4«iin2-u m 

mXMM »9 

4«60(4-ioo m 
586PCIM0IHEI)BOAROS 

PEMtW-W S» 
KMUt- ti 92S 
P{IIII1*90 1195 

INCLUDES ZIfSOCKEI 
AND HEAI SINK & AN 



R>C Magazine 
Classified is 
a very wise 
investment." 



1 



"It's helping us build our ciiatomrr base, 
do bu»ness with Fortune liOO and 
Forltine 1000 (Companies, sell in large 
volume and rut down on rUiming lime 
by delivering very moli\-aie<l bu.vent" 

Bufem Olit, Marksting Mmagir 

Boltln LImllnl 
maltiimdia 

Write your own PC Magazine 
testimonial and put your ad 
liere... Start advertising now! 

Call 800-825-4237 
today! 



C> ; 



2000+MB 



PARALLEL PORT 
IN 30 SECONDS!!! 



"IDE" HARD DRIVECARD 



I -PROMO PRICE LIMIT 1ST 500 ORDERS, 



$999.00* 

250 to 2600+ Mbytes per PNG. 
UP to 8 PNG S Per PORT. 
NO -CMOS CONFLICTS" 
INSTALLS IN 30 SECONDS ON ANY 
PC, NO TOOLS REQUIRED. 
FAST HARD DRIVE BACKUP. 
FULLY PORTABLE-USE ANYWHERE. 
TAKE WORK FROM OFFICE TO 
HOME AND BACK. Very Fast. 



OVERDRIVE 



PIUCN'OO^" 
CPU UPGRADE 



DESKTOPS-PORTABLES-LAPTOPS 



^ftV Turn your 286 lAPTOP or 
DESKTOP Into 486-2S w/lnternal 
16K Cache/Numeric Coprocessor 

RUN 32 BIT & WINDOWS 3.1! 



TOSHIBA 

T1200 & 1600 



CPU W/16K cache S CO PROCESSOR 
INSTALLED BY OUR FACTORY TECHS 
IN YOUR COMPUTER. S399 ^S&H.lax. 
USE YOUR EXISTING MEMORY VIDEO- 
PERIPHERALS & DISK DRIVES. KIT $299 



ZENITH 
Z-248 



CASH PRICE: CREDIT CARDS SLIGHTLY MORE. SEND CHECK OR MONEY ORDER TO: 

PNG PRODUCTS. 9128 JORDAN AVENUE. CHATSWORTH CA 91311 
800-DRIVEN1 (374-8361) in Calilornia 818-701-8766 add $35 for S&HtlNS 



RANCER. PIUC N GO, OVERDRIVE art Trademarks of DZ ITD . L2. DZ, DD i DATAZONE, DZI ALL RIGHTS 
^ESERVED^OPYRIGH^98^99^^ind^ 
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PC'in'B'Box 



Portable OEM system provides core 
functions of a PC. DOS appScafions tun 
from ROM with no change. 

192x128 LCD. 52 l^eys. Uses KS-9 
CPU card with 256K SRAM, DOS. 
PCMCIA. 1 sri. 4 hr batt. $499 " 

q100 

CPU Cards KS-9: Low pwr C&T F8680. SRAM, Flash, 3 srI, 
2 parallel, PCMICA, modem from S249 qlOO 
KS-6: V-53CPU. Options: 7M DRAM/SRAM/EPROM 
5 serial, 2 parallel from S229 qlOO 

KS-2: V-40, Options: 1M RAM/SRAM. 3 serial, par- 
allel. PCMCIA, modem. A/D. fromS129q100 

fCILA ^3// Tel: 303-444-7737 

Boulder. CO 80301-2842 USA 



Fax: 303-786-9983 



Millions OF PARTS IN STOCK 



coMPiiif PcsrsiiMS , , 


S49 S5W 


VGA MONITORS 


$J9$tl9 


SOUWAIi! 


SIW 


PRINIiRS 


$49599 


PROPRINTfRS 


St29-S?99 


COLOR INKJET mWlK .... 


$99 


PS'2 MICIiOCHtNNEl CUDS . 


$9 inH up 


MODEMS 


S9$99 


ISM BATTERIES 


S9$99 


IBM SHEETEEEDfRS 


$39$B9 


MONITOR REPAIR 


.$M 


Logic Boards, PrimlieKls, etc 


CALl 



PC PARTS 

1800 PAKTON STREET 
HARRISBURG. PA 17104 



800-666-9373 

FAX: 800-288-9373 

90 DAr WARRANTY S. IMMEDIATE SHIItlEin 
CIRCLE S59 ON READER SERVICE CARD 



OpenMote' 



A PfmwalizaMe 
MalfhtHtk That 
Onnrg With )'<iu.' 



□ 




• UpgradaWe CPU S*jpporu 
AJI Speeds of ^86 From 
486SX.25toDX4-l00 
& PenU/n P24T 

• SundarTJ 71 Pi Memory SlMMMocWc. 2.5' OE HO 

• ?ropncurf povw maragerTwl chip meam longer 
Danery We 

• Lhe of proven technology Hfh rtiabiitf 

• Sundard wtih l,+4 PD. IS/IP.POiClATrt)e II Stat 
TnKktMB. biXterf. ajto-fwitchible AC adapter 



$995 



4a«.SX-33 Ma m m «/4HB l'| 

CPU Add Dx; 66 SITO 170MB S245 

DX-33 J70 HD AM 260MB «50 

DX4-75 $450 DujISc*! Color MdUli 

I -800-48«-efi82 

NOVACOR INC. 

780 Monta(ue Exp »! 04. San )oit. CA 7S 1 3 1 

4oe-<4i.«soo FuMs^i^sii s 49 



CIRCLE 558 ON READER SERVICE CARD 




+ VIDEOS 
&KITS 



GUARANTEED COMPATIBLE 

START TO FINISH EASr VIDEO GUIDES 
AND KITS FOR: 




•Complete system assembly 
iC(impleteli3fililrive upgrade 
I Complete multimedia kit installation 

UPGRADE AND BARE BONES 
KITS OF ALL KINDS AT THE 

mummm 



486DX2 -66 '349 
PENnUM-60 'S99 
PENTIUM-SO 'TOO 



• IDE DRIVE 420MB 
•72 PIN SIMfM 



LOW 

AS 



'205 /EA 
'38 /MB 



MAHY MORE OPTIONS AVAILABLE 

800-306-70901 



MEMORY 

factory outlet 

Tni/TH IN ADVERTISING? WOULDNTVOO 

RATHER DEAL WITH A VENDOR THAT 
OFFERS VOU THEIR BEST PRICES RIGHT 
OFF THE BAT. THAN SOMEBOOY THAT 
TRIES TO CHARGE YOU A LOT MORE 
FIRST IF THEY CAN GET AWAY WrTH IT. 
BUT PROMISES TO BEAT ANY PRICE IF 
YOU RE SMART ENOUGH TO DO YOUR 
SHOPPING? THINK ABOUT IT WELL. AND 
THEN YOO BE THE JUDGE. 

Please check for current prices 
and brands/models not listed, 

but to let you compare, the 
following are samples of what 
our actual selling prices were 
on October 22, 1994: 

INTEL 14860X2 66 CPU 1255 
8(>387DX.33 MATH COPROCESSOH S 49 

CYRIX CX486DLC 33GP CPU S 65 

XmCOMPCMCU ETHERNET COMBO (219 
HEOAHEinZXJimPCMCUFAX tl78 
APPLE P800K 1 00 2 4 6MB SS&l 1 48^209 
APPLE PBO0« 140 145 170 4MB »I37 
APPLE POWERBOOK 150 4MB S199 
APPLE DUO 210230250^70 4MB $162 
APPLE MAC PERFORMA 4 8MB 16MB tCAa 
AST ADVANTAGE NOTEBOOK 4MB $173 
AST ADVANTAGE PRO 48« 4MB8M8 $1511291 
AST ASCENTIA 800N900N $CALL 
AST PENEXEC $CALL 
AST PREMIUM 486 3:V33TE 4MB $181 
AST PREMIUM EXEC 4MB $1 73 

CANON INNOVABOOK 10 10C4Ma 8MB $CALL 
CANON NOTEJET SERIES 4Ma8MB $CAU. 
COMMODORE C296LT;C38«SXLT 2MB $117 
COMPAQ CONCERTO 4 8MB $17i'$328 

COMPAQ CONTURA486 4MaSMB $1731318 
COMPAQ CONTURA AERO 4MB8MB $ 1 74131 5 
COMPAQ DESKPRO 4Me^MB $164^326 
COMPAQ LTE ELITE 4MBaiMB $173-$328 
COMPAQ PRE SARIQ4Ma'SMB $1531295 
DEC(JC425SE433SE NOTEBOOK $CALL 
DECfPC MT MTE 4MB 16MB $164 $561 

DECflcAXP 150 4MB8MB S164'$326 
DELL LATTTUDE XP-SERIES (CAU 
DELL OCTIPLEX 486 4MB8MB $153$295 
DELL POWEREDQE XE SERIES $CALL 
DIGITAL CELEBRIS 6MB $LOW 
EPSON ACTION NOTE 700 4MB<16MB $CAU 
EVEREX TEMPOIX 2MB $117 
GATEWAY 2C00 16EMSIMM36 $561 
GATEWAY 20O0 16EMSIMM12 $644 
GRID CONVERTIBLE2260 6MB $332 
HP DESKJET SoaSl a 520.S50;560 256K $ 54 
HP DESKJET 1200C PS 4MB8MB $164.1328 
HP DESIGNJET 6500 PLOTTER 32MB $CALL 
HP LASERJET 4 4M4S'MX 4MB8Me $164,1326 
HP OHNIBOOK 300 425 2MB tin 
HP OMNIBOOK 430PC-530PC 8MB $CALL 
IBM AMBRA NOTEBOOKS $CAU 
IBM PS1 CONSULTANT 16MB $561 
IBM THINKPAD 500 4MB8MB 1.3V $1941364 
IBM THINKPAD 700 720 4MB $191 
IBM THINKPAD 755 DIMM MEMORY $CALL 
LEXMARK LEXBOOK SE 10 4MB $238 
NEC VERSA S 4Ma'eM6 $CALL 
PANASONK; CF-270O 70 2MB $ 99 

PANASONIC CF 380.480C 2MB $113 
PANASONIC KX P44S0 1MB $ 78 

PANASONIC KX P4455 2MB t117 
SHARP PC«00 6220 6240 1MB $49 
SHARP PC-670O 6800 2Ma 4MB $ 7a'$148 

SHARP PC 7700 7750 4MB,16MB $187,1726 
SHARP PC-8150"8650 4MB 16MB $1871728 
SHARP PC 8041 8081 1MB $ 68 

SRAM PCMCIA I MBTMB $11St202 
Tl TRAVELMATE TM2000 1MB $49 
TOSHIBA T1000SEXE.1E 2MB $49 
TOSHIBA T 1 800 T 1 850 T 1 850C 2MB $ 49 

TOSHIBA T1200XE T 1600 2MB $79 
TOSHIBA TI90a 1950 1960 4MB6MB $1941364 
TOSHIBA T2000 SX T2200SX 2MB $ 49 

TOSHIBA T3400 3600CT 4MB 8MB 3.3V $LOW 
TOSHIBA T4800 4700 4600 4500 3.JV 4MB8MB 
TOSHIBA T5100 2MB $82 
TOSHIBA T5200 486SX 33 CPU UPGRADE $ 75 
TANDY 150ai500HD 1MB (54 
TANDY 282O382a3830 2MB $114 
WINBOOKMUfrltHa tCAU. 
ZENITH ZNOTEFLEX4MB8MB $CALL 
ZEOS MERIDIAN 4MB 16MB $LOW 
lMBi9 70 3 CHIP IMB SIMM $ 38 

4MB>9 70 3-CHIP 4MB SIMM $138 
16MB>9.70 30 PIN 16MB SIMM $599 
2MB<36 70 72 PIN 8MB SIMM $299 
4MBX36-60 72 PIN 16MB SIMM $561 
TOSHIBA 700MB 2 5" HARD DRIVE $893 

CPU UPQRAOES, PAX MODEMS, BATTERIES 

CONTROL Memory Factory 
"always Insist on CONTROL" 
1155 Chess Drive, #116 
Foster City, CA 94404 
Phone: (415)578-1901 
Fax : (415) 578-1914 

1-800-952-7867 
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As Seen 
on TV 



largest Selection of Hoteliook Cotnputers - DI8C0UHTEDII! 

WWW ■ W W W W W Bondwell I ibrex l^inhead 



1- 



Toshiba 
Notebooks 

- $499 




40MB Hard 
Drive 
Call for 
Details!!! 



T1850 Mono 8Q/120 
T1850 Color 80/120 
T1900 Mono 120/200 
T1910Mono 120/200 
T1910CS 120/200 
T1950 Mono 120/200 
T1950CS 120/200 
T1950CT 200/320 
T1960CS 200/320 
T1%0CT 200/320 
T2400CS 250/320 
T2400CT 250/320 
T3400 Mono 120/260 
T3400CT 120/260 
T3600CT 
T4400SX 80/120 
T4400 SX Color 120/200 
T4500 Mono 80/120 
T4500 Color 120/200 
T4600 Mono 120/200 
T4600 Color 200/320 
T4700CS 200/320 
T4700CT 200/320 
T4800CT510MB 
T6400SXMono 120 
T6400 DX Color 200 
T6400 MM 0X2/50 200MB 
T6600 CCD 
T6600 C/COV 

■ Models are B' with 1 • 



$995/1095 
S1 295/1 395 
S1099/1199 
SI 299/1 399 
$1699/$! 799 
$1499/$1599 
$1799/$! 899 
$2199 2399 
SCall 
SCall 
SCall 
SCall 
$999/Call 
$1799/Call 
SCall 
$999/1099 
$1799/1899 
$1099/1199 
$1899/1999 
$1799/1899 
$3199/3399 
$2999/3199 
$4199/4399 
$5699 
$2099 
$2999 
$3599 
$5699 
$6599 



$599 



If IBM 486 



NOTEBOOK 



1^99 I 



♦ Weighs 2.5 lbs. 

♦ FaxModem - fREE 

♦ DOS 6.0 - Windows - FflEE 

♦ Pen Pointing Device - FREE ' 

♦ 6" Display 

♦ Leather Case ♦ Double Spaced HDD 

♦ IBM Built SubNotebook - Dauphin Model 
Extra Battery $14.99 - Ext. 3.5", 1.44 FDD $89 

lomsX Price 486 in tlie Nation!!! 



Color Notebook 

80MB - $899 Details*!! 



486 Notebook 
$899 

♦ 4MB RAM ♦ 120MB HDD 

♦ VGA Mono 9 1/2" Display 

♦ 3.5 " Floppy ♦ DOSA/Vindows 



CANON 

Portable Printers 



$199 



BJ-10EX 
BJ-10SX 
BJ-200 
BJ-200E 

COLOR PRINTER 

BJC'600 $399 
BJC-800 S999 

UASER PRINTER 

LBP-430 $499 

NOTEJET 466 

Built-in Bubbleiet Pnnter. 340 MB. Dual 
Scan Color $Call 



Leather Carry Case 



Features two individuallv 
padded compartments ttiat 
measure Ifx 
13" X 2" The computer 
compartment has an extra 
layer ol shock absortent 
toam padding The second 
compartment is designed to 
fit power adapters, external 
drives, keyboards, portable 
pnnters or lax machines. 
The case also features a 
detachable shoulder strap, 
tiolds disks pens, business cards, extra 
battenes,modems and accomodates a 
cellular phone Mini holds subnolebook 
Portfolio & Mini do not have shoulder 
strap & can not accomodate printer or fax 



Leather Portfolio $19 
Leather Mini $29 
Leather Universal $39 



Compaq Laptop 

486 VGA - $689 



Grid Laptop 

$349 



20MB Hard Drive 
Call for Details!!! 



Compaq Desktop 

♦ 2MB RAM ♦ 40MB Hard Drive $399 1 

♦ Floppy ♦ I/O Card ♦ VGA Card 

AST Multi Media 
Desktop - $699 

♦ 486 ♦ 25 MHz ♦ 120MB HDD 

♦ 4MB RAM ♦ SVGA Card 

♦ Double Speed CD ROM 

♦ 16 Bit Sound Card 

♦ Stereo Speakers 

♦ 3.5" 1.44 Floppy 

♦ Mouse ♦ MS DOS 

♦ 101 Keyboard 

♦ Windows 3 ' 




286 Desktop - 20MB 



► RAM ♦ Floppy ♦ 
with 40MB Hard Drive 



Keyboard ClOQ 
S299 ^ 



AT&T/NCR - $1699 
Active Color Notebook 

♦ 486SL ♦ 25Mhz ♦ 4MB ♦ 

♦ Integrated Trackball ♦ Hard Drive 

♦ Type II PMCIA Slot ♦ 3.5", 1 .44MB FDD 

♦ 9.5" Display ♦ DOS 6.2 ♦ Windows 3.1 




IBM 486 Dual Scan Color 
Notebook -4MB -$1399 

♦ 120MB HDD ♦ Integrated Trackball 

♦ Int. FaxModem ♦ Int. 3.5" 1.44MB FDD 

♦ DOS ♦ Windows 



486 Notebook - $999 

♦ 33MHz ♦ 4MB RAM F 120MB HDD 

♦ Int. FaxModem ♦ Built in Trackball 

♦ PMCIA Slot ♦ Int. 1 .44MB FDD ♦ 6 lbs. 



AST Notebook - $599 

♦ 386SX ♦ 2MB RAM ♦ Hard Drive ♦ 
♦ 2400 Modem ♦ Call for Details!!! 



Satisfaction Guaranteed 
Buy With Confidence 



tofinfratlon 



ORDERS ONLY - 800-436-0552 

INQUIRIES ONLY: 714-975-0552 
We Verify All Credit Cards 



Fax Orders/Inquiries: 714-975-1560 
714-975-1438 
Customer Service: 714-975-0873 
18017 TSkyparIc Circle, #1002 
Irvine, CA 92714 

OPEN: 7 a.m. - 6 p.m. PST - Mon -Fri 
9 a.m - 3 p.m. - Sat 



p/om 

iWTMVAl 
BASK 


CJUL 






UIESIHW 


DIICBVER 


16^' 
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Cci 



■alerial 



COMPUTER SYSTEMS - INPUT/DATA ACQUISITION/BARCODE/POS 



WORLD'S LEADI 

Barcode Re-market€ 



100 MHz 

486SX 25 619 

486DX-40 699 

486DX 2-66 749 

486DX 4-100 1199 

Pentium 60 1189 

Pentium 90 1399 

420 Ub HMrdDltk. 
4 MS SysMm KAM 

32 Bit IDE I O Controller 
I 2 or 1 44 Floppy Drtve 
Mini ToHOrcase. 101 Kaytxard 
2 Sana/. ) Parallel. Game port 

HHwork Cards •aMKmS • Hard Disks 
Video Cerds ' Voice fat Uodem 
Hard Disks' Tape Baeki^ 

For a compitu CaMlof A frtca Uet 

AUERICOUP MICRO DISTRIBUTION 

800-795-6288 

P^cnf jC SS' f^J-? *'.Ji 3^6 J06C 
ORCLE 556 ON READER SERVICE CARD 



\SSK I2WM \**cl 

Trackinx S>«t«n 

• ReOuce time expeml- 
efl 10 rtcfvt issue 
and pr1y%lC4l^y count 
<ss«t rtems 

• Reduce th« cost vx) 
frustntion o( traang 
mts{iiacml.io«t or 
stolen assets 

SI. 199 




IUr( ode Prinfcr 

• Ihffmai Transfer 

• Direct Thermal 

• Label & Tag prmting 

SOITHARt: 

• Gmiition 
^ Ass«1 Uarugemenl 

# Inventory ContToJ 

• AccassConBol 

• EDI 

♦ Ttme & Anendjnce 

* Llt»' CollKtKin 



HARD« titr.: 

♦ Scannn. Wands 

• Dicodm ami VtfitKn 

♦ PonMi wd lind Hau coilKtion lefmmals 

♦ Thsrmat trmsttr & Area pnmen 

• PCs via rttated products 

• Utais TKJiais Tags Badgts 



Bar rode Rndm 

• PC »T XT RS-232 
PS/: MAC 

• Lasir Wand Skx 
Raadar MagSlnpe 



SyKMII-ITMSonarr 

• Laser Scanner 

• PC Wedge 

• CaUes {55« 



mtl Leto Femt Or 
Sella 114 
Ilka FortM. U Mm 



Pk: (714)130-681)0 
Fu:|714|S30-6U2 





RYZE 

REMARKET 



Offices 



REMARKETING 

800-264-6764 



604-599-8570 Fax: 604-599-8940 



Call for even Better Deals on Used/Surplus Equipment 
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YOUR FACTORY OUTlEnM CD ROM TOWER AND ■ , « 

JUKEBOX SERVERS FOR ■ BAR CODE LABELING, PRINTING & READERS 

ALL OPERATING SYSTEMS ■ 




PORTABLE 
3SOma accmmm 
OiUr2 4lhm 



IKXERMAL 
BSmm acc«sa_ 

EXTERNAL 
85mm accmmm 

■ALL UNITS 

f sec transler • SSBkBc 
r 3 •MuJnsBssion Photo CD 
TV 2* OwckTimt! " XA j 
tsansitiMj LCD status c 
7 cantJvJs /or music CD h 

c-nurnunrnscEjmriMf 
EASY SCSI! 

l-bil 1C bit Adapter for ^ 
CMtroller Comroller SCSI-pareiltl M 

'IS' <»3- •eg- J 

* with CO-POM purch»»e 




CIRCLE SCO OH READER SERVICE CARO 



• Sony-Toshiba-NEC-Plextor double 
or quadruple speed drives 

• Discport or Discerv CD Rom 
networking included 

• Unlimited user license 

• Map CD Rom drives as if they 
were disk drives 

• NLM's run on server but tower can 
be located anywhere on network 

• Complete kit to network your 

CD Roms 

JES HARDWARE SOLUTIONS 

"Burner Systems" 



FOR BEST PRICE 

CALL (800) 482-1866 
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PRINTBAR" 

BARCODE 

PRINTING 



New Version! 

BEAR ROCK 
BARCODE LABELER 
for Windows 

> Design labels with bar 
codes, text & graptiics 

► Cfioose Irom over 450 
popular label formats, 
or design your own 

^ Print all popular bar 
code symboiogies 

Money Back Guarantee 
BuruUe Discounts 

800232-7625 




CODESCAN 3000~ 
BAR CODE READER 

► Compatible with PC, 
PS/2. Macintosh or 
serial terminals 

► Comes with wand and 

5 year decoder warranty. 

► Laser gun. CCD. badge 
slot, magstripe 
options 



► PrintBar. 
Precision bar 
code tonts tor 
Windows. OS/2 
or Macintosh 

► PrintBar II Bar code 
printing program tor DOS 




Bear Rock 



TECHNOLOGIES 



4140 Mother Lode Df .Sle 100. 
Shingle Spnngs. CA 95682 

916672-0244 fax 916 672-1103 




We convert 
more than 85% 
of inbound customer 
calls from PC Magazine 
Premier." 



"Of the five publications we advertise in, PC Magazine 
Premier ranks right at the top. We get the best return on 
our ad dollars" 

Ptflfrf A. Ninth, PrasidMt 
Unlcaw SoWwfi.liic. 

WHte your own PC Magazine testhnonial and put your ad 
hare... Start artvartising now! 

Call 800-825-4237 today! 




aOO TECHNICAL SUPPORT 
30 DAY MONEY BACK GUARANTEE 
^SAME DAY SHIPPING 

DAmSION I I.80l3"4^.9585 

> WEST COASr 
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INPUT/DATA ACQUISITION/BARCODE/POS 



Bar Code Headquarte rs ^ 

Bar Code Readers 

for PC, XT, AT, PS/2, Mac 
and RS-232 Terminals 



Labeling Software 

For Dot Matrix or LaserJet 



^^^^^^ 



Portable Bar Code R eaders 

for PC,XT,ATPS/2.Macintosh, ^^^^ 
and Serial Interface Computers^^^^^F 





Theimal 




Tranter 




Printers 




Too! 



Any Format Any Label. WYSIWYG, Text Design 
Formats for Sears, K-Mart Penneys, 
WalMait TCIF, Logmars. AlAG, etc. 
UCC-128, UPC/EAN, 2 of 5, Codabar, & Code 39 
Big Text and PCX. Powerful, Versatile, Easy! 
Imports ASCII data files from dBase, etc. 
LabelRIGHr for Windows' - S295 
Above Label Printed by LabelRIGHr DOS $279 



Bar Code Fonts for Windows" 



Insert bar codes into any font based 
Windows program via 'Hot Key" 
UPC/EAN, UCC-128,128, 2of5, Codabar, Code 39 
Fonts, Bitmaps and Metafiles, Complete - S199 



Cordless RF Wands & Lasers 



For IBM or Macintosfi Computers 

■ Base Station to Wand - ISC 
I S200 units extend range by 
" 100 + feet each. Multiple 
^ggf units cover large area 

■ USA and Canada Approved 
^ ■ Serial or Keyboard Interface 
/ ■ No bcense Needed 

■ Complete Cordless Wand System SE95 
■ Complete Cordless Laser System - S1775 




Banery Operated Reader — 64K or 256K 
Kybd or Serial Intf. 
Display messages 
& voice messages ! 
prompt operator 
Pick lists, tables 
Wand, CCD or 
Laser Scanner 
UPC/EAN, 128, 2of5, 
MSI. Code 39, etc. 
DateAime stamps 
Buitt-in Inventory 

Programs -No Programnung Necussary 
Very Easy to Create Custom Prompts 

Small Si2e-0nly 12.5 m - 65,000 scans/battery 

!t 

64K Unit Complete witti Wand & Voice - S799 




set 



Attacfies as 2nd Keyboard 
UPC/EAN, Code 128, 2of5, MSI, Code 39 
Wand, Magstripe, CCD, Slot Badge or Laser 
All European Keyboards Supported 
Superior Read Rates Made in USA 
Top Rated by Independent Reviews 
Complete Wand only Reader $329 
Complete witfi CCD Scanner - S624 
Complete witfi Laser Scanner - S1250 



Ordering is Easy! 



Made in the USA 
Free "800" Support 
Qualified P.O's Accepted 
2 Year Warranty on Readers 
Same Day Shipping 
Free UPS Blue in US 
30 Day Money Back Guarantee 
ORTHINGTON 



European Office: (353) 1 6614 566 
In US or Canada Call Toll Free 



800-345-4220 

Worthington Data Solutions 
3004 Mission Street • Santa Cruz, CA 95060 
Phone: 408-458-9938 • Fax: 408-458-9964 



D.ATA SOI IT IONS 



• BARCODE 

MAGNETIC STRIPE SYSTEMS 



12140 S.M-m W.T.- R.vi-nidr C A 925«? 



Mr 



.> SM Wand >riai 
FREE WAND HOLDER 

rORTABUS with 6ia 
collection or Rf cjptbility. 
64K-4.2Mb. 

P.O^. foitwarc, cuh draw- 
en, receipt pnmen. pole 
displiys, prtignunmable 

kc>'hairds 

INVENTORY. TOOL. 
PICK, ASSETS. RECV, 
TIME and ATTEND... 

applkjtion s(ifr.v.irf 




MAGNETIC STIUPE 
READAVRTTE SYSTEMS 

fortMclu UandS ■ $1099 

SOFTWARE WEDGE 

(OOSWIN) with HP «cel 
wand or laser. 

nUNT SOFTWARE 

(DOS.'WIN VMIX 1 

FREE Bir Ml Prklttnt 

r $149 MM 



F1«K LASER STANO. 



800/033-4252 USA 
800/219-51 78 CANADA 
908/270-0016 INTL 
909/2704)920 FAX 

30-Oay Morwy Back GuaranM' 
1.5 Yr \Nkiranty • MADE IN T)C 
USA • Sanw Day Sncppmc 
FBEE UPS Ground 



MaxiLAN: LAN-Ready u[W! 
Data Collection PC 




MAGAZINE 




initaOtUion in a 
cinch. Ue/ptt 
ihe prvdurl up 
nmi nuuunfe in 
undera minule." 



• MaxiLAN park.« ihe ptntn (/ a .386SX PC with 
(m-lngrd Rlhrmi ani Iho KiMCIA slob in a 
iiimpad 9.^ \ 6 inch jiackajit-. 

• Tw) liar |»)rt.s. t»o ■*mi anA one paralld port, 
[ilus rxtnnal kryfKuanl. 

•4 tlObarklitlJCD display. 

• Can he mounled cm (iiunleT top or wall. 

• Features knal siJid stale hani drive. 

• IX )S 6.0 and \nA\ itiw \n^VM type NET 
and yiu'ie <iinnH-t«i to a Nrt'J an* senw. 

•DrivmfwTCPAP.UNlastic 
and LAN Manapr includnL 

• I nlimitrd Irlrphune lechnital 
•>u[i(»irL 



UBI 



To mrnr tntrr mfiimatutn fimsr nntiul I HI al: 
1-(800)-SCAN-UBI of/ttj. (301) 210^98 



OnCLE M6 ON READER SERVICE CARD 
366 PC MAGAZINE DEC KMBER 2i>. IVM 



QRCLE 564 ON READER SERVICE CARD 



Cr 



li:iuiifi.7.^r.wwii]MiiL*i.-ri:r.i:tit*j.j^;i*>.tti*jatv#.iN:»i:T.i:i4*;»jg:i.Mi 




BOX 




..Bum-»n" WNfo""' 
supports ■ m I LIT 




BAR CODE EXPERT 



HP steH wind Witt) 
KeytMard wedge reaae? 

$219 




3* CCD with built'ln 
Keyboard wectge reader 

$329 

PoftalMe data cotoctor 
• 1?a(RAM(cii(>tndto?66K) 
•Buidin (Kojiani genertiw. 
•Up4(»ita ilaa dxeoly 10 ' 

your KOI'O'O" sottMrr 
•Can t» mea is 1 »cae» 

find iHdM 9599 




•Kcytoaril wdga nada lo( PC/XT/AT. PS/2 
hue 'emnais No soitaafe cnvge 

• Hude wtti RS'?32. RS-4aS DTMF ampu 
and criutlidrop pfotocol 

•Ortd tiwn nunuUducer 38 dif morcy 
back guaianite Please tall If liM cataloe 

•OaaMi and iMiitiiof's dscam MWe 



^800-765-2271 

IBS 

16031 lUplan Ave.. C<ly of Industry. CA 91 744 
Tel (818)968-626$ • Fax (818)968-552/ 




5- Year Bar Code 
Printer Warranty! 

Labpl Pnnurift KitA 
WTSmTCi U>rl .Softw.i» 

^tcm Trch Suppiirt 

In Sl.rk Utn'l- <i Klli)«m> 



Out' Slop ItarCmir Solutions 



Kr>'tuird AiuJ UTmtnal Wtdcv* far 
PC. XT. AT. PS^. Mac.. R.S232lWininabt 
Aftvawvd data farmattinK tWndn all tn^for 
bar code*. nipfMirU muHipip ■rmnninit drvxr* 
New'" S(Awan> Dmidrr far LaptnfM?4alf>boiik» 

« Portabir Rrmdm 

DOS nwnpaubk-. 2 16 linr diapUy, 
A4K-2 Mcfc mriTMiry. tnultiplr krjrpad optiom 
Rpudrnt or IMMWtndowi prafnunmuiK 
OptMnal inti^cnitfd portablaFlaaer 



Wand. ("Cn. laiier. alot ■auinm, and 
mofCnriK •tripr rraden 

No*'" M«mvir> HutUm TVchmJio 

Suti-Hfiictuin (luarunU'tti' 

1-800-805-0084 

PH l«Mi7«3 »97 FAX .tUMi 76,1-4717 



ClickBook 

Turns Any 
Windows File 
Into A Booklet 

Now Available at 
CompUSA. Egghead. 
PC Connection, Micro 
Warehouse. PC Zone. 

Inmac an(j Misco. 

Bookmaker Corp. 

Tel: (415) 354-8161 
Fax: (415) 856-4734 
Orders (800) 766-8531 
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RETAIL STORE 
POINT OF SALE 



S'i't'tl Int-fnttfry i'ontntltf 
Ki>r all retail liUirfs llii.s ifuuk 
invoianK, on line stock aeanh ami 
browiie, itain analyoiK. stock onii r 
liatings, and inventory- updating 
f 2Hi) • S4»9 



< 1 A . ^- tapp rrTPipl 

pr: :.- !4ninrH*nt 

Acii iiis. Mailing 

Lut pruKram, Barcode 
pmjframs. General Ledger, 
Accounts Pavable« 



lrnintor>- Programs Tor laKs. 
supply rooniii, dental otlicfs, 
HospitalB, Autu Purt-s. Tire 
Dcalfrs. and wholf.siili-rs 
Frtf technical supptirt 



8UU-426-6598 
Freeman Software 
334 FieWsido Garland TX 75043 



PORTABLE 



PRODUCTS 



YOUR COMPinE SOURCE FOR 
BAR CODE AND HANDHELD 
DATA COILEOION SYSTEMS 

■ BARCOOt KiADlKS Ki-vlxu'd »nhr 
KS-;)2. PC. Mm. Mmt djtj IrrminjI intrfljir^ 

■ INPUT IXVICfS l«rf, rrO. Wjnd. Mill. 
Mi|i>inpr — All jvjiliUr aiHifauilt m dnodrr 

■ POSTABlf HANDHf ID READf IK - IXK A 
Windmn ApplKjIoi C^nrrjlon — No 
proj^rimmtnit CKprncncr nrfded [>vfk)fi ytHjr 
ApplKjIion in minuln 

■ Prrnlcf^. Vrrifim. IjbH Softwjrr. Ljbfk, CuVuni 
( jsn. CinlGfn SufTw^rp Drvrlopmmi. SVifm 
InlrRTJl'W f nmplrlp Svsli^ 

»R UMUMJTID MO TKH iUPPOlI 

UNCONOIIIONAI SATISfACnON CUAIANTfl 
CAtl rO« FIH CATAIOC 

1-800-849-0958 



PORTABLE 



A l>*nian la Mrvniftaiul ^i n i w doup ^ 
HOI > MAlnl (W • ankima V« J 

ijhnrr MM I4*.0tlt * MM 14*>01<M. 
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>JCV='" BAB CODER . 

210.496.5109 

Pnous 

Create Bar Codes Like a Pro. 
Code 3 of 9 version $99 

♦ automatically encodes. 

♦ calculates checksums. 

♦ paste to most any program: 
Word'M. WordPerfect'^ 

♦ Ctioose: Expanded .Variety, 
or Condensed font package. 



PmCoiles'-$49 
Uont and software packaga 



mRiver City 

URAFIX 



Signatures $39 
Logos-quote 
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Voice 
Mail 
Casli 
Macliine 




Mac 

by instaltini: our tccrnail in your 286/ 

Use lo jn\*cr yout home office 
phone, rent pocket- pager., atlvrnisc 
pnKlucis Of i>peniie a pa>-per-call -icrvicc 
using cmlil cards, pa-ksutwds or a WMM. 
Syslcnu Man M S2**5. 



Iff 



Call 24 h.«rN 800.283.4759 

Inl l & Dcnio line: XIK 7IX "iViO 



DemoSource'"* 

Tllc V^fcT ApfilKjlMVi S«ilt«.rc 
• •••••••••• 

II U5 Rncda BM Si XI 
Nnnhndfr r t U|i:4 USA 



DEC 
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HSl INTRODUCING HSJ 

m<moiicr 

RELEASE 3.1 FOR WINDOWS 
nOFBSIOMAl CONTAa MANAGEMENT SOIUDON 



• POP UP REMINDERS 

• SUICHABU ROIODCX 

• IMPORT (UtKI PHOIO 

• lOUGO rtU MOHIIDR 

• ACn 'mT. E MAilADD. 

• MANY OTHER FUTURES 



■wirmsuuiBJHOMM 

IKSTUDOf IMEtaDESWm 
OUTUIIIIKIIIOUSiOFUU. 

ouuirr MO CfTTiw iw 

Ml DOM ' 

MiKiM naoiin 
uo aomsncmc 



INQUIRIES: 1.800.INSYNC.8EXT.33 

SPECIAL INTRODUaORY OFFER 




insane, inc 

404 481 OIOS 



•FIRST 5,000 
800 467 9628 
2415 OUNWOODY HOLLOW ATUNTA GA 30360 



WIN m TOUCH S WIT ARE IRADFMARKS OF IKSYNC. INC 
ALL OTHERS ARE PROPERTY OF THEIR OWNERS 
CUfDIT CARDS, COO / SITE LICENSE AVAILABLE 
SHimNG AND HANDLING S4 95 PER ORDEII 
CA HESIOENIS ADD 5% SALES TAX 
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XMaflOixfcr I" 



Everything you need to manage 
your growing phone-order or 
mail-order business. 

• Order processing 

• Mail list managemeni 

• Electronic cFiarge processing 

• Inventory control 

• UPS manifest 

• Financial reporting 

• Ad forecasting 

Winner of 
Home Office Computing 's 
General Excellence Award 

Systems start at $695 

Call tor free info or $20 demo. 

The Haven Corporation 

1227 Dodge Ave.. Suite M93 
Evanston. IL 60202-1008 
800-676-0098 or 708-869-3553 
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Teach your computer 
to think without 
programming - use 
neural networks! 

John Dvorak says, 

"BrainMaker is ihc most 
fa.scinating software I've ever 
seen." BrainMaker mimics your 
brain's most powerful abililies- 
Icamlng patterns and trends by 
observing the past. You get 
everything you need: Getting 
Started. Introduction to Neural 
Networks. User's Manual, the 
best data prep utility available 
and free technical support. Over 
I8.0(X) sold for financial 
forecasting, scientific & medical 
work, sports handicapping and 
more. Find out what BrainMaker 
can do for you! Free Brochure: 
(800)284-8112 

(916) 478-9040/ 478-9041 FAX 
California Scienlifk .Sofmarc 
10024 Newlown • Nevada Cilv. CA 95959 
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CD-ROMs 



800-409-0617 



im or Tina iM STOCK 



• Space 

• Hobbies 

• Health 

• Reference 
« Business 
#Techni<;ti 



• Qiildren 

• Map« 

• Entertainmeni 

• Nature 

f Education 

• Sounds 

• DTP 



» Pictuii-^ 6t AnimiitifTi 



Wlf A7\'.vr(Vt-'\'iW 

nSKNiOEMOCMR AVE BOHEMIA NY117I6 



CAU. OR FAX FOR Ol'R USmCS I 
ORDERS 800-409-0617 ^ An^-p 



PHONE 
FAX 



516-56S-06n M/c V*M 

5I6-56S-0618 DilcmrrCud 



CD-ROMs 



70 .Million Householib PIkhm Book idosi $39 

7iIiGui-mi;DiscmM/M $: 

Adventures In Heaven 2 k-amesiooswin _ $19 

American ifcrilage Dictionary $25 

BhieForct<IM)N) $25 

Bu.Mncss Heaven (DOSAVIN) $19 

Business LibniO'lW'INl $25 

aipart Heaven 2 with 500 pace Book „ $39 
Compton's Inleractive Encyc. 1994 impo _ $39 

Cookbook Heaven 2 (DOSrtVlN) $18 

Dr. Btwk of Home Remedies I MFC) $22 

Encarta 1994 (MiH?) $69 

Family Divlur 'rd Edition (MPC) $18 

Font Heaven (2200 TTF & ATM Foots) $19 

freePHONEIDOSAVINt $29 

GrohcPi M/M F.ncvclopcdia (MFC) $39 

Haclier Clironicles Vol. 2 (IM>!i) $29 

Honor Roll Guide lu .Maltlcinalics (WIN) . $19 

Inlcmet Access $29 

iiiz: A Multimedia History |IX)SAV1N) .. $29 
Kids Zoo & Undenca Advenlun: (DOS) ... $29 

Kings Quest VI (MPC/DOS) $20 

Lawnmower Man (DOS) . $22 

Ixaming Heaven (DOS) $15 

L.cam To Do Desktop Publishing (WIN) .. $25 

Mad Dog McCtee II M/M (DOS) $39: 

Megarace I.MPC) $22 



Microcosm (DOS) $22 

Microsoft Bookshelf 94 (MK") $49 

Microson (iolf (MPC) $29 

Midi Music Shop Professional (WIN) $19 

Monarch Notes (DOS) $35 

Monster Media 94 $29 

Multimedia Platinum (WIN) $15 

Niglil OkI V13 $29 

PC Library (WIN) $19 

I^armAssist Guide to Health & Medicine $35 

Phoenix 5 $15 

Pier #5 $25 

Putt Putt - Joins The Parade (DOS) $20 

Return To Zork (DOS) $22 

Siiareware Heaven 3 . $29 

Sharewar* Studio V $19 

Silent Service II (DOSi $29 

So Much Mixlcm Madness $25 

Sports Illustrated 94 (WIN) $17 

Total Baseball 1994 (MPC) $19 

Virtual .VD( DOS) $19 

World Cimiit SimnlalioB (DOS) $22 



For A FREE Catalog Call 



SOO-672-3472 



To Order Call 



800-7554619 



J^psr Significant Bits 
15508 Madison Ave 
Lakewood. OH 44107 



FAX 216-221-4411 • Info 216-529-18 
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yoicemail 

y SOFTWARE KIT 

• Fax On Demand 

• Call Processing 

• 900# Compatible 

• Remote Data Entry 

• Supports 64 Lines 

LiiserVoice 2000 comes ready 
to install in your PC. It's easy 
and simple to install. 
Feature rich and state of the art 
technoloj>y makes LaserVoice 
2(XX) the ohtnoits choice. 
From SI 495. 

HEAR THE DIPPERENCEI 
CAU TODAYI 

216-253-8787 

Free technical sup/xin 

AM£RIFAX 572 W Market St., #5 
Akron, OH 44303 



CIRCLE 579 ON READER SERVICE CARD 



Trans- Ameritech 

Life H too stton to cornputc on visluig cbc! V 

Presents: 

UNIX on CD-ROM 

- Sksckware Distribution 

■ BSD OstillxitKin 

. x-wmdows 

' Applcallons 

' Al Souces ore mckJdedl 

■ tt)cM droctv from CD-ROM 

■ TCP/fP. NFS. Oevotopmerrt Envtronmenis 

Price.' $39.95 



Russian Games 

■ NEWI First time on US maVet I 

- Great colteclton or (Russian 
games. Oevetoped by Niuta Ltd. 

■ T« Gomai on one CD ROM I 

- VGA Renninon. 

- Sourxj Blaster Compatible 
For all ages: 7 - 99 III 

Price: $39.95 



Tel. (408) 727-3883 
FAX (408) 727-3882 
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the new monthly newsletter 

CD-ROM 



for 
PC 



156 Fifth Avenue Suite 228 
New York NY 10010 
TEL 212/ 255.1956 
FAX 212/ 255.1735 
EMAIL CIS 76646,1454 
or 74737,2347 



Over 250 titles listed each month. The latest CD-ROM news, 
previews, bug reports, tips, tricks- and more! IN! tells you 
everything you need to know about the best (and the worst) 
CD-ROMs available today. And you'll learn about new CD-ROMs 
months before they're released! //V/ delivers! So have 
indelibleNews! delivered to your door today! 

Limited Cliarter Subscription Offer: 1 year/$24.95 

after 12/31/94: 1 year/ $29.95 
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Copyrlgli 



B.S. & M.S. 

In Conipulcr Science 



iDUCATION - FOREIGN LANGUAGE - GRAPHICS/DESIGN/CAD - SECURITY 



• ALL COURSES HOME STUDY 

• Approved for tuition reimburse- 
ment by leading corporations 

• Increase your earning power 

• Join students from leading 
computer companies 

• Ada and C++ courses available 



FOR FREE 
INFORMATION 
CALL 1-800- 
767-AICSor 
1-205-323-6191 



AMERICAN 
INSTITUTE 

COMPUTER 
SCIENCES 



Horn* Study 

ACCREDITED 
B.S. DEGREE 

In 

Computer Science 

Eai\-lo-siud) lessens wniien tn ihe 
Grantham staff, and supplied to students 
along Kiili software and instructional 
assistance— personal help by mail, 
phone, fax, BBS. whatever is appropriate 
in each case. 

Professional software, no additional 
charge Our emphasis is on teaching >ou 
computer science and guiding )ou to 
professional competence as well as your 
B.S degree Our degrees are accredited 
by the Distance Education and Training 
Council. Washington, DC. 

Free Catalog: 1 (800) 955-2527 

GRANTHAM 
College of Engineering 

Gnnlham College Rd , Sliddl. LA 70469-5700 



Master Japanese 
and Chinese Now! 

Enjoy niiMery (i'Asuu) liui^juafjjs 
with Smart Characters 
for Students'" word processing, 
reading, writing, translating, 
and loaming tool for I^Cs. 
Handy on-line references, 
dictionaries, 
furieana and 
EInglish gloss 
annotations 
speed reading, 
\MitinK itnd trarislatian. 
Learn and use kanji 
and h(imi while crE«t- 
ing your own letters, 
faxes , and v'ocalmlarv lessons. 
V3.0 for Windows is just $179.95. 
V2.9 DOS only $99.95. Saiii£ctni 
gunuituvi ( )rdcr Thdayl MCAIsa 

Call 800-676-4021 now. 

Apropos CusUmtrSenict IIO0-676-n2l 

$ Belkmtp Sirfet Artmglim. A/ni itf, AMir/IJ 0:i74- 




JniType 



Localization Kit lor V\ indoles 



Type foreign langttages in 
tfour favorite Windows 
applications as easily as 
you type English! 

Fnm $99.95. Here's our 
guarantee: If you are not 

comfortably using your language 
of choice within 30 days, return the 
product for a full refund. 



European, Cyrillic, 
Asian, Middle Eastern, 
Indian, Biblical & more 
- scalable fonts for all 
the world's languages. 
Call the Win Languagt" 
experts! 



Gamma Productions, Inc 

l2b2S High Bluff Dmr »2U. San Pi^jpi. CA 92130 

^l,s: m-9T GAMMA Tel: 619-794^99 Fax:619-794-7294 
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OV ERNIGH TI 
POSTSCRIPT] 



Digital Output & 
Production Center 

• Slides/Overheads 

• Dye-Sub Output 

• Large Color Posters 

• Canon Fiery Lasers 

• Slide Duplication 

• 4x5 Neg/Pos/B&W^ 

(800) 232-541 1 



•40W73-5353 



Key-Lok" 
Security 

□ Rghting piracy since 1982. 

□ Algorithmic response 

□ Programmable memory 

□ Very economical 

□ Device transparent to 
PARALLEL /SERIAL port 

□ Multiple security layers 

□ Counters/Reakime clock 

□ Multiproduct licensing 

□ DOS/UNK/VMS/etc 



Access Control System 

Diskette Drive l>ocks 
Microcomputer AppUcatioos 
3167 E. Otero Circle 
Uttleton, CO 80122 
TEL: l-(800)4KEYLOCK 
(800-453-9565) 
FAX: (303) 770-1863 
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REMOVE HARDWARE 
(h-f LOCKS tH 



SOFT 



LOKII 



Protect your imtttment. Don't let a lost 
stolen or dainaad lock render your 
program wonhless - costme you SSSS 
Our S.AFF.KFY pmerams are mrariced in 



T.ANGOPRO SOFrPL.\N .^D-STUDIO 
SURFCAM-.S TRADESTATION TOPAS 
SMARTCAM MMRCAM INSCRIBER 

PADSPCB mmm &more 



VVc alsii unlcitk .in\ prouram using 
a Rainb<m Tci.hni)loj;ics lockl 

from plus S&H 
m) 390-2799^ 



IMAGINE THAT 

I EVERGREEN DR. SFJVVU.1.E. Nl (»CM 



The KEY 
to protecting 
your software 
investment! 

Latest ASIC Technology 
Easy to use 
Lower unit cost 
Password protected Note Pad 
DOSAVindows/Nctworiu 




Software 
Protection 
from the 
Leader 




Sentinel 



Us«dByOv«r 

Quidi* 
EasyTo- 



S Million In ^ 



Call 800/843-0413 

W 704/523-9500 •Fa» 704/523-7651 
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■ I t Fi • 1 

Offices & disfribufcvj loated worldwide. 
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I 



More dewiopers rely on Sentinef , 
from Rainbow, than any other soft- 
ware protection in the world 

Only Sentinel gives you advanced 
protection for any platform. /\mi 
every Sentinel meets the industry's 
most stringent quality standards. 

Rainbow supports you with the 
industry's largest technical support 
staff. And once installed. Sentinel is 
truly transparent to your end-users, | 

So, when your software deserves [ 
the best protection, proteci it with j 
Sentinel, Proteci it with confidence, j 

Only Saii Ui ial Dclhrars: j 

•The Most Advanced Protection 
•Protection For Any Platform 
•Highest Quality & Reliability 
•True Transparency For End Users 
•Support From The Industry Leader 



Order Your Sentinel 
Developer's Kit Today! 
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SECURITY - SERVICES/DATA CONVERSION/DATA RECOVERY 



chain is as strong 
its Wealcest linlc. 




Picture your Hrirdlock'" key as a bike lock, 
and the accompanying software routines 
used to implement the copy protection 
as the chain. You can own the best IcKk 
that money can buy. but that lock is 
useless if the chain is weak. 



Introducing HL^rypt. a major break- 
through in copy protection. HL-Crypt 
IS not just a shell or simple conditional 
response checker. Using our pro- 
prietary Patcher Technology. HL-Crypt 
encrypts and binds the application to 
your HardlcKk"-' device HL-Crypt 
features many proteaion modules 
that secure the application against 
piracy, reverse engineering, and 
detxjgging. to name a few 

Picture HL-Crypt as an ironclad 
chain. The only ironclad chain in 
the industry today. 
For more information, call 



1-800-562-2543 



HL-Crypt 

The Fortified Protection Liniier 
for Hardlocic 




ENGINEERING 1 N( 

270 Lexington .Driv 
Buffalo Grove, IL 60089 ^9 
Phone 708/808-0300 
708/808-0313 

Contact us lor tti* nanw ol Um dIttiliMtot in your countiy. 
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^2 SAFEGUARD YOUR 

PROGRAMMING INVESTMENT 
PROTECT YOUR SOFTWARE TODAY 




A KTi'al deul of time and ellort has nunc iiilci buildint; your new product and you 
have decided to protect against Soflwari' Piracy and llleKal Uistrihulion. 
Now you must choow tK-twecn a Software or Hardware .solution. 
A.s your partner in the fi({hl ui;ainst Software Piracy. .Az-Ti-ch can 
help you make the ri(!ht choice. We are the only company 
that'ofTers you C'ompatibihty, Ea.-ie of U.ne and' Degree or 
Protection in both a Software and a Hardware Solution. 
Az Tech .security exp«'rts will help you to understand .; 

DATK & KXKCiTION LIMITS ( OMI'KESSION ■ 
ENt KYPTION • SKRIALIZATION • KK.MOTK RESET 
Software ^"'^ much more. Don't n-inyent the wheel ! 



Hardware 




EVERLOCK 



Az-Tech Software, Inc. 

uuMia IN sHrmAK sja i »m 

-'•tl Kii»t Krunklin Suiti 11 
Ruhni..n<l MCI liV"-: 
IHI8I 776-2700 FAX IHI6I 77<i-H.'l»M 



Call Today For 
A Free 
Demo 

(800) 227-0644 



EVERKEY 



Ask us II hi III I I'ur S 
PackaKt's and start 
\itur Pronratnminn 

TODAY ::: 



EVV Trial 
protect in 
Intfstmi-nl 



1 »m thoroughly 
impressed with 
your service, 
the knowledgxbiHty 
of your st^iff, iind sterling trHt- 
ment I received. Rest assured, I 
will recommend you to everyone 
I can.' — i ,11// \1 if/t ^ 

• DOS, Mac Novell, Unlxj 

• Optkiil, Syquest, Bert 
' Class 80 Clean Room ' 

• Best Success Rate 

• 1-2 Day Tumaround 

• Recommended by Majof 
Manufacturers 



The Data 
necoveiy 
Comprnf 



M 1 . 




CIRCLE 590 ON READER SERVICE CARD 



DATA 

CONVERSION 



If you want 
the most 
complete 
conversion 
services in the industry, 
just call... 



(800) CONVERT 



include over 5000 lormals 




PIVAR 

COMPUTING SERVICES, inc. 



(708)459^10 
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"Dato Crash! We're Going In! 

CPR 

'iJ&RS 

lata Hecovery 
Service 

DOS, OS/2, Mac, Sun, 
Novell, Unix, Mac Experts! 
Syquest, Bernoulli, Tape 
Optical Service 

CPR 3.0 
Data Recovery Software 

Computef PefiDTiefol Repoif & 
• • , ■ ■ ■ inc 

uite 200 
33411 

800M92 
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FOR QUICKER RESPUySE 
FAX TO 

(609) 829-0692 




NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 
UNITED STATES 



HRST CLASS MAIL 



PERMIT NO. 433 



RIVERTON, NJ 



POSTAGE WILL BE PAID BY ADDRESSEE 




P.O. Box 1687 
RIVERTON, h4J 08077-9687 
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DATA CONVERSION/DATA RECOVERY - SOFTWARE DUPLI 



DATA RECOVERY 

DISASTER PLANNING • UPGRADES 




y^HiGH In Demand 
381 Clementina Street 
T" San Francisco. CA 94103 



4IS.495.SS56 
Fax 415.495.5553 



aRCLE 591 ON READER SERVICE CARD 



SOFTWARE 
DUPLICATION 
FROM $.29 



Lowest Prices 

Will beat anybody's prices 
Error free duplication 

4-Hour Turn-Around 

• Certlfled High Quality Media 

• Printinft, Pacliaging and 
FuinUmcnt Services 

• Tapes a CD-ROM Duplication 



(800) 724-2666 
t (510) 438-4550 
■ (510) 770-8658 fax 

43272 Christy St.. Fremont. CA 94538 



DUPLICATION EQUIPMENT 



StandAlone S PC based 
units available 
Compact design 
Low maintenance 
Economically priced 
Expandable options to 
network system 
Fast - Up to 138 3- 1/2' 
1.44MB per hour 
One year factory 
warranty 

BULK DISKETTES DATA CARTRIDGES MEDIA SUPPLIES 

CALL: CHAMPION DUPLICATORS INC. 




CIRCLE S94 ON READER SERVICE CARD 



CIRCLE 596 ON READER SERVICE CARD 



' Ontrack Data Recovery can recover data lost 
due to: Data corruption, mechanical failure, 
electrical surge, virus infection, water and 
fire damage. 

' 24-Hour worldwide support with weekend, 
priority, and on-site service available 



' Expertise in virtually every operating environment. 
Service is also available on tape & removable media 

' Drive & tape warranty preserved by major 
manufacturers! Call for more information. 



MN: 1-800-872-2599 -C A: 1-800-752-7557 

UK: -144 81 974 5S22 • Germany: 0130 81S 198- Franca: 05 SO 72 42 

6321 Buiy Drive. Eden PraMe. MN 55346 • 2400 Main Street. Suite 200. Irvine. CA 92714 





For-in-house 

duplication. 
McdiaFORM 
IS the source. 
V\'e sell and 
ser\ice high- 
quality software 
duplication and 
labeling equipment, .^nd we can 
tailor a complete, cost-cffeciive 
s\ siem 10 meet \our specific needs. 

MediaFORM 

tS()0-22()-12i5 
•1 1 .•>- ^:^l^»•m i m i' \ i i'«: 2 1 ,v»,yi-<».i.^ \ 

Kxloii , iViin<.^]\ania Vt'^W 



DUPLICATION! 
FROM $.49 ' 



HIGHEST QUALITY MEDIA 

From $.49 (5.25 ) and $.80 (3.501 

* All Diskette Formats 

■ Custom Labels 

■ Diskette Mailers /Accessories 

* Assembly Services 

* Generous Volume Discounts 



FORMATTED DISKETTES 



an 


SONY 


OEM 


2S0 


VERBATIM 


GENERIC 


3 5-DD 


$.47 


$.45 


3 5' HD 


$.57 


$.53 



> 10% Discount on FIrat Ordar 

' DOS, Macintosh, or Custom Formatm 

* Colored Modia add S.05 

* Private Labeling/ Volume Discounts 

800-255-3142 

Diversified Systems Group. Inc 
PO Box 1 1 14. Issaquah WA 98027 
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DATA I MEDIA VALUE 
CONVERSION I " 



Diskettes & Tapes 




DISKS • TAPES • CARTRIDGES 

CONVERStON-DUPUCATION-SCANNINC 



MORE FORMATS THAN ANYONE ! 



Quick 0 Reliable • Quality 

WORD PROCESSORS, MINIS 
MICROS, SPREADSHEETS 
DATABASES, MAIL LISTS 

IBM, DEC, APPLE, WANG 
HP. Wo rdPerfect, MS-Word 
Lotus 

^^^H Dbase 
MICOM 

H LANIER 
CPT, NBI 
DISPLAYWRITER 
8/4MM. XEROX. CP/M, UNIX 



NATIONAL DATA CONVERSION 

5 C.isl 16lti SirwjI. New York NV 10003 

(212) 463-7511 

AMERICA S LEADERS IN DATA CONVERSION 
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PC Formatted OEM Grade 



3.5'DS/DD 34« 3.5" DS/DD 39c 

3.5-DS«D 44« 3.5-DS/HD 49t 

5.25- DS/DD 20e 5 25" DSOD 21* 

5 25-DS/HD 26* 5.25- OS«D 27* 



Recycled OEM Grade 



3.5' DS/DD 30« 5.25- DS/DD 
3.5"DS/HD 40* 5.25- OS/HD 

5 25' dtsks inclucto siMves 

All disks priced in lots ol 100. 
Lower pnces lor larger quantities. 



ISC 
23* 



Data Cartridges 



2120 QIC 80 Bulk S13.99 
2120QIC80 Vert)atim $17.25 
(In lols a 5) 



Monthly Special 



CD Caddies S4.99 each 

800 •845 •3472 

FAX (408) 727-3155 
Diskette and CD Duplication available. 
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RAPID REPRODUCTION 

SIMPLE-FAST-SMART- RELIABLE 
MANUAL DISKETTE DUPLICATORS 
AX 1400-S1.895 AS SHOWN 




AX lOOO - 2000 SERIES 

■ FORMATS. COPIES. VERIFIES 

■ 360-5. 257hr ■ 180-3.5"/hr. 

■ COPIES ALL MFM FORMATS 

■ RELIABLE TEAC DRIVES 

- AVG 100.000 COPIES/DRIVE 

- STAND ALONE OPERATION 

- 1 YEAR WARRANTY 

TECHNOLOGIES 
CORPORATION 

4995 Timberlea Blvd .Mississauga 
Ontano. Canada, L4W 2S2 
(905)602 9270 Fax: (905) 602 9279 
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■ Diskette 
Duplicator 




$1,895 

240 copies per hour using an IBM 
I'tv AT (ir cunipalible. \ululoader!> 
uiul laht'li'r<> nrv also availiihlv. 

800-823-4144 
RlhUJSEDntapath 
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ARE DUPLICATION - SUPPLIES 




THROWING 
AWAY 

TONER 

CARTRIDGES 

Empty Cartndges Recycled 
Guaranteed To Work Like New 



From 



$ 



36 



FREE U.P5. PICK-UP A DEUVERY 

Nofcionol Torwp 

Racyctng t Supptf 

(800) 676-0749 
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tomatic 




Standalone^J 1^995 



Industrial quality duplicators at tialf 
the price. Copies up to 135 3.5" 
PC & IMac diskettes pei tii. 

1-800-887-9906 



wo"* 



or i5I(ll f>S9-1695 
Leose. Rent, Trode-ln 



%69 

Copy Pro the low price leader 



HP, IBM, Canon, Kpson. NEC. Apple 

T®NER 

Cartridge Remanufactvring 
for laser Printers 

pricra from 

$45 

thip incl. 




MICR toner, fonts, software 
for check printing. 

1-800-722-2804 

ADVANTAGE E.t. 



I \S[K I'KODl ( IS, ISC. 



1987 



2030 Powers Ferry Rd. Suite 230 
Atlanta. GA 30339 




We convert 
more than 85% 
of inbound customer 
calls from PC Magazine 
Premier." 



"Of the five publications we advertise in, PC Magazine 
Premier ranks right at the top. We get the best return on 
our ad dollars" 

Pierre A. Narath, President 
Unlcore SoHware.lnc. 

Write your own PC Magazine testimonial and put your ad 
here... Start advertising notN! 



Call 800-825-4237 today! 



I 
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The PC IHagazihe OASsmo Fomr Givis you Uuch Kim 
For Far If ss... 



• New Flexible Ad Sizes 

• More Color Options 

• Lower Cost-per-Inch Rates 



Call your PC Magazine Marketplace account representattce today at: 

1-800-825-4237 
and let the new Classified work for you. 
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aster 




InlUet Refill System 

The most efficient. RE-USABLE jet printer 
recharge kit available. Lowest cost per 
recharge in the world. Buy one kit, ttien 
just buy ink as needed. Available in 2 oz., 
pint, or gallon size. Ink costs as low as 
$1 .00 per recharge. Waterproof inks avail- 
able. Most jet printers supported. 



BJ3 (Slylewriter. Canon Bubblejeti $2«.95 JM6 MCI HP Color & Black (BJ-600-800) 

JM6 (HP500) Also suppocti high Cap. Cart $09.95 

Also supports high Cap. Cait 39.99 Color Jet Ink (2 oz.) (60cc) 1 1 .SO 

Black Jet Ink (2 oz.) (60cc) 10.50 BJ6-MCI Cok>r & BIk (BJ-600/800).. 40.99 



Computer Friends 

14250 NW SCIENCE PARK DR.POmXAND, OR 97229 
TEL. 503 626 2291 FAX 503 643 5379 
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" PC Magazine 
Classified is a very 
wise investment." 




"It's helping us build our customer 
base, do business with Fortune 500 
and Fortune 1000 companies, sell in 
large volume and cut down on closing time by delivering 
veiy motivated buyers." 

Baitwn Otta, Marlceting Manager 
Bottin Umltod 
niultimedia 



Write your oim PC Magazine testimonial and put your ad 
here... Start adrartislng nour! 

Call 800-825-4237 today! 



FOR ADULTS ONLY 

You must be ouer 21 to 
^ access — 



m[i]iJ4m 



•The Ultimate BBS* 

F* UNLIMITED ACCESS 
• 100.000 Shareware & 
GIF's, Windows, Mac 

Rand DOS Hies 
• Free Inlernet Accounts 
• Sexy Network Chal with 

singles and Couples 
• Unlimited Downloads 

E* Up to le.Sk on all 96 Lines 
• New GIF's posted dally 
by our photograptiers ' 

1-217-792-3663 

Musi bt mr 21 lo iccen 
Cuslomcf Sipoott Voice Lim 4U'2it'4429 
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Unleash the power 
of your modem 



The Exchange* 

Bulletin Board System 

The on/y all-files BBS you'll ever need 
Thousands of Free Pronrams 
' Windows 

• DOS 

• OS2 

■ Word Processing 

■ Database 

• Games 

• Adult Photos (Gifs) 

• Animated Adult Movies 

• E-H/loil 

• Uve Chat & More 

• I, . ,'■ I': ':''"npt nrro^^ 

• Local Access (rom over 600 Cities 
Cireal fur hrginnrrt <{ advtincetl 

int'n Iff all iii>f\ 



We re only a phone call owayl 

Modem: 516/579-5550 

. Supporting up to 14.4 Kbs. jM 
' N-8-1 Full Duplex ■ 
mUlor older lo access adult tiles H 
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FREE 




Advlt Catalog! 

Call. wTile or F.-VX for yi.nir frw 4f)i»ai!e color 
cataloft! OutsKle the V S mwi riiiia<la s-^nd $5s/h. 

BodyCeUo CD Sampler* 

You gel over HO full screen beautiful, nude 
color photos ami artwork Plus, check out 
our new interaclive titles. 
MAC/MPC #777, $8.95' 

MAC PC CD-ROM TiUe" Price 

2-225 2-22.T Sevinore Hints 2 J49.95 

2-430 3-4.3(l Mirtnislit Stranger 59.95 

2-+32 2-t32 BigB-.m Buddies 39.95 

2-101 2-101 Heavenly Bodies V.3 39.95 

2-222 2-222 Couples 39.95 

2-427 3^7 Penlhouselntetactjve 79.95 

■Add S2.00sAiiorU»Bad)iCdloCDSwiplninVS. 
and Canada. Omaik tl» I'S i Caodi add SS A 
■• Add s/h ii\ the U& and Canada. Omaidt U» 
I S andCuodaaddtlSVh. 
Some UUes aiwlablt in didvUe trrsumi. 

1-800-922-3556 

Must be 21 tiMirrlf r IKiier irniuines w^ji i-mp 
BedjODo • Boi DIOUI • Sormito VaUf y. CA, Kill 
llfo:<l>^7M9«9>F.U:619-536-m PM 
CIRCLE 6130N READER SERVICE CARD 



Meet sexy singles couples 

on the world s hottest adult 
chat system — Lifestyle BBS. 

L ess than 30 por hour 

Log on: 516-689-5390 
AND 



GRAFIX 



Computer pictures so hot 

they could melt your modem. 
Log on: 516-689-2853 



SUPER CHEAP • 100% PRIVATE 

Local access from 500< cities 
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Sexy Software^" 

SEXY DISKS - 


Sexy Software"" 

SEXY CD-ROMS - 


SaxcapacTes"' . . . The QAME 
Th9 First Adult Baam with THUE SOUND and 256 Color VGA SrapMcs 

For ttiat evening yoo won I iotgei with a loved one of group of ver, cfo« inends f uiiifl your sexwi desires 
Find out how your partner wouW really like to make love Over &0 Color VGA Scenes • Real Voices Gutde me 
Action • Play wrth 2-8 Close friends SoundBlaster'" supported' 


SUPER CD-ROM SALE || 


Sexy FLIX 

FUU LENGTH DIGITAL UOVIES - OURS EXCLUSIVELY! 


NEWI SBxcapadms . . . tho MInl-MovlB 

See Ih« resolution of a QUAD SPEED CD-ROM on your disK drive - the first movie using a 600K.'sec trans- 
fer rate - we have created a 40MB movie containing the best scenes from our Sexcafiades movie - you can 
install tlK movie in 12MB scenes to conserve disk space - shipped on 25 1 44 MB disks - Soundblaster 
support Regular Pnce ses SPECIAL INTRODUCTORY PRICE $49 


njM m FKM OUTHI sma - nmrxM sam Mm so oiravaganai 2 

mma n 1 - My new inom Of play enhanced fnoirc wim scenes Inmi ixiiynil 

9 Fnyn Obfer ^pace - also cfaate unamiM GIFS Irani mtnie 

PHtmUNU - 2 CD set ' contlms 1200 MB ot Eunipean moves n DOS 

WirKlQws - nftfi a fantastic adult arcade game containing 4 adult games witlw - 

master game - nothing else compares to this diski 

Snca^adts . . . Tin MOVIE - See inaeditile uses of a mouse and < . .:ii> 

in an amateur movie of our Sexcapades game 

• XING D*" - Dirtiest dinosaur movie ever made • TOO NMJGKtY TO MY M - 

Hany Reems and G^igei Lyivi • SD GAMES - Hxker invades dating sennce 

NO HAAO OIU spaa i<iu.:^'.L - WINDOWS NOT NEOUMD 


NEWI 101 S/lOfS — We have picked 101 ol me honeslpctures in 800 X 6O0 
SVGA troni our library ot over 1 million ptcluresi Only for the truly discnminaling colleclor 
Regular Price: $49 SPECIAL INTRODUCTORY PRICE $35 


Now You Can Havo Your Own QIRLFRIEND" 
... a aansuous woman living In your computarl 

First VIRTUAL WOMAII Vou can watch her. talk to her. ask her ouestxms and relate with her Over 100 actual 
VIjA pftolognplis aUow you lo see your girlfriend as you ask her to unar dtfleram outfits, and guide rwr mto 
(Sriarent laaal actMtws An artificial intelligence piogram wiin a 3000 word vGcatulaiy ttut GROWS the 
tmra you us* 11 She writ rememtHr your name, '/our likes and dislikas. GMLfMBM) comes with the base 
software and GIRLFRIEND LISA. Ren lOMB of free space 
SG3 GIRLFRIEND Special Introductory Pncs SS9. FREE Second GIRU'RIEND Just Added 
NEWI SG7 GIRLFRIEND TERI 300. PICTURES Pnc» *79. NEWI VOtCE KtT $29 


Sexy CO-ROMS 

SaiyCOntliapnnlanaM ciilKIIOfi-6MMelaclnirnoni2i00vt» 
gctures. stones, cartoont. games. apKid Has DUE TO COMPAHEI 

Stay CO K an odiaM ntaelM coMMng ovai 1000 Supar VIM pKtuies 
1 1 1B4 1 768 1 256) an) ovar 300 MB of ma 24 M cotor These an pldni M 
cannl tK taint ariy«Mii (M* Tlia aaman and fia quay an siunilng 

Sail CO n anxher collaclion ol over 660 MB ot the honest plduns avaii- 
aM. Ow 3.000 VGA picturas. movies and untitles that will hav« you 
spendbig lust nylng 10 see 11 alii 

MENU Onn/EN VIEWING - NO DUPLICATION 


ORIGINAL Sexy DISKS - 6 dsk set wnn movies piciures games $32 


M/X a MATCH CD-ROMS / Sexy POC* 

ASUN LAOCS AUCAOUS ASM GIRLS a BAKS 1 1 1 NIGHTWCX 1 1 2 DRUM 

uicwtiem)Mica.wwBiTi«ENisEvinintuTTs ixeeiE does Dallas 

BODACIOUS iEAUTfS 30 DIOMGntS. HOT Pn 3.1 i TOTAL FAMTASY 


ADD $4 S,W • 3 5- Or FOREIGN ORDERS ADD KBISK • IN PA ADD TAX • MUSI STATE AGE OVER 7- VEABS 

VISA/MC Orders Only: 800-243-1515 Ext. 600CZ/ 24 HRS/ 7 DAYS 
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Download the "SEXIEST" & most "STIMULATING" 
Images from our ADULT On-Llne Magazine ■ FREE 

LACE is an On-Line Magazine ttiat offers you: 

• ABSOLUTELY the best Color Photographs and Color 
Scans in the world & not available on any other BBS' 

• GORGEOUS Sexy models both Amateur & Professional! 

• VIDEO for Window s Files, the latest & hottest Microsoft 
Product. Play these Videos on your computer and watch 
our models come to life for you. One on One. (.AVI) 

• LOCAL ACCESS # s for over 800 cities in th U.S. 

• HIGH SPEED access available. (14 4k down to 1200 baud) 

. AND RATED #1 BY OUR USERS !! 

Bel your Modem to S-N t and your lemnlnal emulation to ANSI 

(818) 709-4275 

Questions'' Call our voice line at (818) 709-3795 

LACE 

the on-line adult magazine 

U«y Only B» Acc«ssed by Adults • Limiind OHer 



dFREE* 
ADULT CD-ROM 



I Hani III send Miu a KKKK* Adult 
('l)-Kom thai rcalurei: 

• Sc\\ C enlerfuld Mndt-ls & C ouples 

• Sampli's from RKCJ's Adult l ilies 

• (,>ualil> l*li(ilt>|>rnphic Iniu^i'S & 
C olor Scans 

• An F.asy Tu I se Interactive 
Windoss's \ ie»int; Projiram 

* Ml ni' ii\k is Ihiil MIU send VI.45 lo 
cover our poslaKc and handllnif. 
In rt'cciit' sour l-Rt t' \diilt ( [>-Kiini. 
slalf am* whi-n ordcriny und mail sour 
requesl with S4.M5 fur iiiislaci'^handlint 
lOulsidt' I .s. & ( anada SIfl In: 

RH, ruhlishinu - Dept. .U K 
I'lHl Offlie Box 5I Jtl 
{ halsHorlli, ( A9I.1H 
I n order h\ Iclephoiie call (KIH) 7IK- 
'>97'). We accept \ isa. MaslerC ard & 
VM\. Program requires NMndosis }.\ Will 
wiirlv vtilh l>iis & Mac sitwing programs. 
liHi! DfattT int|uirics ins lied, .\dulls Onlv. 
( all lur a KRKK C alalog. loo! 



rm 
ommLOADS 

ON YOUR 
FIRST CAU 



*^ 14-t- gigabytes of files, 

✓ FULL Internet access 

✓ on-line games 

✓ large adult section 




BET YOU CAN'T 
CALL JUST ONCE! 

MUST BE ADULT TO ORDER 
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I 



100% original gifs 
■H thumbnails+closeups | 
50 new pics/week 
mm^m 7 online cd>roms 
16 lines (1200-14.4) 
■■■IHB 7 gig of files 
$2.75+/meg i^hmh 

t^^ma^^m no time limit i 

I 

mc, visa, amex 



08.956.565 
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2 FREE CD-ROM ADULT SAMPLERS!* 

■PIXIS: DIGITAL EROTICA & NEW MACHINE PUBLISHING: A TASTE OF EROTICA 
M SAMPLES OF THE FINEST IN ADUIT ENTiCTAINMENT, ONLY $6.75 S/H. PHONE OB MAIL ORDER! 



fl/Lofiiv.' -SPACE SIRENS" (VWrt//)L WJTENS?) lnleraclive...S54.99 • aiLofilK-' 
i'-i VIRTUAL VIXENS" Inleraclive $49,99 ••■ NEURODANCER" Interactive S49.99 

■7r ■•USES TFUl ■ TECHNOLtXiT TOUCH AND ^EEL JSE« INTEREACE' A CtBERSEl SIMULATOR THAT ENABLES TM£ 
Q.j JSER'CTSUCH AN5 SEJUALLT INTERACT Wrn JIR'UAL GIAlS If* TmE FIRST PERSCW POIHT-OF^IEW 



BUTTMANS Euro Vacation Interact ..S27.99 

DIRTY DEBUTANTES Interactive $49.99 

DREAM LOVERS GAY Inleraclive S59.99 

DREAM MACHINE Interactive S47.99 

MADDAMS FAMILY Interactive S45.99 

NIGHTWATCH 1 Interactive $42.99 

NIGHTWATCH 2 Interactive $42.99 

PENTHOUSE Interactive $74.99 

SEYMORE BUTTS Interactive $47.99 

VIRGINS 1 or 2 Interactive $39.99 



MASSIVE M-"NS Movie $34 

NEW VI/AVE H**K*RS 1 or 2 Movie . $23 

TRACI. I LOVE YOU Movie $23, 



A'-L VISION 1 2 or 3 MOVIE $25.99 

BABY S GOT B*TT Movie $25.99 

CURSE OF THE CATWOMAN Movie..$23.99 

DEEP T*SH Movie $25.99 

DOUBLE ENTRY Movie $29.99 

HIDDEN OBSESSIONS Movie $23.99 



ADULT PALATE 2 Photos $27.99 

AMERICAN GIR LS 1 or 2 Photos $27.99 

ASIAN HOT PICS Photos $27.99 

ASIAN PALATE Photos $27.99 

BODACIOUS BEAUTIES Photos $39.99 

GAfVVOflLD^GAy Photos $49.99 

GBL GAY Photos $39.99 

HOT PEPPERS Photos $19.99 

HOT PICS Photos $?2.99 

PIXEL PLAYMATES Photos $9.99 

STEAMY WINDOWS Photos $9.99 

T & A TO THE MAXX Photos $12.99 

TRANZGAY Photos $39.99 



IVIUST BE 21 TO ORDERI 



HOT TITLES 800-643-4205 

IN STOCKi (818) 786-0995 • FAX (818) 786-7018 
5818 Van Nuys Blvd., Van Nuys, CA 91401 



CALL FOR FREE 
1S-PAGE COLOR 
CATALOG! 



The 



A c c • s • N 




onnectioni 
For Your Local Number telnet: 
<£ Logon Instructions call: bt3S.cyccon.com~ 
(800) 949-2668 

(4 IS) 703-t 

(modem} 



Thousands 
of Files! 

MatchMake 

Group Cha 
Private Chat! 

Games! 




For Yolcm amatatancm call: 
(BOO) 949-266B 



EYE CONTACT Im Cay own»d <> opmratmd 
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MAH TO: 

TM PUBLISHING 
PO BOX 17070 
DEPT PCM1220 
ins MEGAS. NW 



S/H AIR REGISTERED UPS DBIVBIT '4.00 

US CURRENCY ONIV FQHUU EHUESS 2M UT . . '9.00 



Adul^^^^j4(VvM'BBS & Shopping Mall On line 

MUST BE 21 WOROai 



CIRCLE 608 ON HEADER SERVICE CARD 



^ ^sr^f-^ffl Where Adults 
^<MCa^ I Come To Play! 

FREE BBS 



•FREE Trial Accounts 
•INTERNET/USENET 
•National Chatlink With 
Hundreds of Users Online 
•Unlimited Downloads 
•Over ISfiifis Online 
•ALL High Speed Lines 
•Live Tournament Gaming 
•Great for All Users 
•ALL Lifestyles 
•Huge Adult File Base 

7 1 4.579. 7022 

m or (Mder IK'N'll Vc»ct Support ■.•IK (7I4IWI Jl.l.lf 



TTw ^oM's Choice For 

HOT MODEM FUN! 

• Great For Couples and Singles! 

• CHAT LIVE With Thousands of Laaies 
and Gents in Groups or Private! 

• Tons Of Sizzling Hoi Message Areas! 

• Large GIF and Shareware Libraries! 

■ Matchmaker -DATING-BASE"! 

■ Live Competitive Tournament Gaming! 
•NEW Modem to Modem Gaming! 

• Local Numbers In Over 800 Cities! 

• Plus Much Much More! 




CALL NOW BY MODEM- For Special Pronxis 
& Inlormalion On Our Newest Features 
Including INTERNET Access! 

818-358-6968.^ 



n'the 




liiriti'siilfWf,iiiiiltrsli|ln 
iiiir/riK, 1111+ Nils iiii), 
lim+isirs iMIiili fiiilintii. 
muitimmi inmmni 
lilliinitiil. Ill cull ilinflM 
tiiilis ill mills Nffn 

HimumtBn HgQ 

iRillHittiin mill His 
nnlillilnrlnttlliiidKl 

Muil tie 21 lo jcr»... 
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FREE 

Internet 



* FREE SLIP! 
VjjP'^ • FREE Shelll 
MUST BE ADUIT- Get On-Line 
TO BE ORDER Immediately! 

• Your peisonal Email Account 

• 128 16.8K Modems 

• WWW/Gopher/Telnet/FTP 

• New User Help Menus 

• Huge IRC/MUO/BBS Menus 

• POP Mall. Full News Feed 

i-2m-2ppp 
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ADULTS ONLY 



CD ROM SOFTWARE PRODUCTS 

Call 800-699-4263 Fax 802-767-3382 
mi l 802-767-3033 Source 10169 



Adult Movie Almnc CO $59 
AmcMurM0(MM2C0 S30 
BsMolVMdCO t» 
Osbb DoM Otfu CO 138 
ero«C«t«CD M 
GmM with Gim CO $29 
HKktonObMMntCO t25 
inulaMCD tZ* 
Um«B«mCD tx 
Mysbqu* of Omt 2 CD S24 
RMdMlla niMWdCO SM 
S«crM»CO S» 
Toy's No* Boys CD t29 
',Vc«i 0-'"t, CO $39 



101 S«iPoMna2CD t3» 
30 0«mngCD SM 
AMnPaUtsV 2CO tX 
EKVtnwOtllgMCD 128 
UMfy LadM It CD S3B 
Souirwm BMut>«S CD $34 



Come Pi<y Me CO S36 
DwKTumalsCO t2S 
DMkiQpMMlmiCO 140 
DiOnMOmcingCO S3S 
DfMmOinCO 12B 
Fox Pack CO $37 
OtrihwxIMMM Sas 
IntlSmpPokMCO S24 
MxmighlStrw^CO $45 
NauttxMncw CD S3B 
F*ghtiwicn ifUiad 2 CO $45 

PwadMCWico lae 

Sew Stns WIN CD $3B 
Soronty Hous* CO (R) S4« 
Spac« Swana CD $40 
Spy Oub iR) CO S6» 
SfrvPoiiarPro(R) 
Swp Pot MPEO CO 
SurlrQACD $39 
TXTMOwKvCD S39 
VtfvMOrMfnsCO S36 
WluiiVuMnsCO $30 
Winrwr TatiM M CO 



S33 



MUST BE AN ADULT TO ORDER 
RESTRICTIONS APPLY CALL FOR DETAILS 



PO BOX 234 DEPARTMENT 1 01 69 
ROCHESTER, VERMONT 05767 
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F~PC Magazine 
Marketplace 
is the place 
where buyers 
look when 
they're ready to buy." 

"Our own studies prove tlial PC 
Magazine pays for itself many times 
over. We're gelling higher quality leads 
that luni into sales. It produces for us. 
For leads and rewnue generated, PC 
Magazine Marl<etplarr is number one." 

Mike Stranil. Pretiileni 
SlrandWari, Inc. 
bar coding 



Write your own PC Magaiine 
testimonial and put your ad 
liere... Start advertising now! 

Call 800-825-4237 
today! 



iterlal 




Unliinited Chat & Downloads 
Gay Owned & Operated 
Original Gay GIFs 
Chat with Guys 
Leather Shopping Mall 
Matchmaker 
Video Reviews 
Video Stars.. .Donnie Russo, etc 
70 lines up to 16.8k 

MUST IE ADUn TO IE ORMR 

1-217-7W-3671 

Um rout Modem to Dial 
fluiln-cii *Ua turn 4mw4W . . 
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Required at 

noTa (ALiromiA 

"The Pn-mwrr Wfsl Const BBS" 

• OwHUnsiUadiblt 

• BIV200J10D UiM File mdidng Int FJes gnj 



' Aduh and Standird Chatimcs Mth WoHtj Unk' 
i FRK IntEnwl V« SalHI'te 
• Hen. *estber 6 ScorB Section 
I Qn-bne Mgtchmsking 
I And MucK Much Mon 

kmttiHttaaVicOtdilCtnl 



ADDED BOHUS 

Set your Modem to 8-N-l and Dial 
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EVENT 
HORIZONS 

l-800-GO-MODEM 
or 

503-697-5100 

96 Lines 28.8KVFast 

Best graphics images 
and movies in the 
world! 

MUST BE ADULT TO BE ORIXR 

World wide chat and 
party lines! 
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the electronic land of 
milk and Honeys! 

.uthKu. 31 yrxir tu^jjtifh! 

• 1 ii^i qutljtv. pnnTxatiw- iiiu^?. fcsauif^ 
ihe inn txaimful uunui («t die pbncd 

• Cj)naiiu«islyupdKcikin]ikc(3)-ROM 

• Easy mux graphicil inttrfwr 

• Imi|^ canlii^ - no motv wxtai dovNTilaaiis! 

• TiJl-tar iil«>iif.<aiss.n™lililclnim 
.in\%vhcic in the Unittil States 

• Sjxnt, u(i lu 1 4.4K huini aipponed 

• \iui iiiikit tTk)ni 

To up, set your 
sofKvaictooNl andcalL 

(816) 472-4648 

i .)r .1 u)lnr bnxJiUfc call (816) 472-4646 
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Direct Your 
Ultimate Fantasy 



Direct a Pose LIVE or by E-Mail 
View other people's requests 
Real time Video AVI's 
LIVE Video conferencing 

/yi Available on yOURComputef! 




This Mont/i; 
GoQoGirlsl 



Tbe Street Peep Shotv on mR Computer 

Fast, eosy viewing and dowioodingi 
Modem (S-N'1): iOS-m-iSO^ 

Voice Support; 90W1-4U9 

Vm IS NOT a 900 number' You mus! be 2' Of OK)*' 
CmCLE 621 ON R£AOER SERVICE CARD 



Gay • Strairfit • Bi • Swingers 

• Ultra HOT Chit 

• SpKulizing in thos* ctirious 
iDouf *!ternitive lifestyles 

' FREE downloads'E miil 
■ M;itchm4l<er 

• Over 5.000 calls » day 
40 60% female'male ratio 

• Up to 16.8 on 32 lines 

1-618^69-^ 

(2371 




FRCE no naMpn chtrgM 1|* Vt, 



[ASIAN 

All Oriental Girls Bikini 
Calendar, Photo CD & Videos! 



-S Bi«r . oecs 



UXSt^ao 



1995 Photo CD 

I X B«st lmog«s o( 1 2 Gofgeous Ason S<i1s in 
Brazilian Stvie Bikinis (or you' compulerU 
Lmited uioge righu inciud«d 

Photo CD $69.95 + $3.00 S&H. 
Credit Cord Customers coll 
TollFiM; 1-800-777-n47 M-F9om-6pm 
or Moil 0 Check or Money Order to: 

MULTIMEDIA FACTORY 
8033 Sunset Blvd. SuKe »6000 
Los Angeles California 900A6 



FREE Shareware 
^CDTTTLE ^ 



With Any Tide Purchase! 
Lmted Quantities. 

♦ LOWEST PRICES 

Prices are so low we cannot 
mention in this ad. 

♦ HUNDREDS CD TITLES 

choose from most popular 
titles.. Jar too numerous to list. 
♦ Adult Titles Available. ♦ 

Ask about cd rom. multi- 
media, sound cards, speakers. 
Call kxp(ices...tofFfl£E CATALOG 



PCMedia 



VtSA 
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Some Day Oeliveiy /MM^ 

Fox 510/490-86' 3 <^ff 
44426 Covisson Ct.Fremont. Co 94538 



Order today. 1-800-633-4272 
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^ PC Magazine 
Marketplace 
is the place where 
buyers look when 
they're ready to buy." 

"Our own studies prove that PC Magazine pays for itself 
many times over. We're getting higher quality leads that 
turn into sales. It produces for us. For leads and revenue 
generated, PC Magazine Marketplace is number one." 

Mike Strand, President 
StrandWare, Inc. 
bar coding 

Write your own PC Magazine testimonial and put your ad 
here.. .Start advertising now! 

Call 800-825-4237 today! 



The wtFffMoas- * 
GaRBaGe DuMP 



CAUTION 



ft 

ADULTS 
AT PLAY 



505-294-5675 



National Access 



FREE 



Support for l>k OaRBaGe DuMP BBS 
5aV2<M-4980 vTOce 
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Interactive Adult 
Sampler! 

CaMTodaW 

Send $6.95 
Shipping and Handling 
Check or Money order to: 

Starware PubUshing 
P.O.Box 4188 Dept. 69 
DMrfield Beach, FL 33442 

^ m 

.^AR^WARE 

\ ^ Must b e 2 1 to order ^ 
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m BUSINESSC ARD 



P(. Muunziiw's HusinessCunl st'vtwn is a forum for 
inmmitit f, hurd-lo-fitui ami /oir msf PC. prtnlucts 
and svrvices. Ads are Usted hy product aitofiory and 
include Hetuler Service numhvrs to alUnv fast. ea%y 
resfmnse. 

R.ATES: 

I i>>u>--$W>(l. :i U!iun<-$»U). (> iii«ii<-«-$8l5. 
12 isMirs-*T:o. IT i.»iir^T3(l. 22 i.»ur>i-$T2ll. 
Miitliplf-ail |M-r i*-iir rut*** aU*t uvailalili*. Pn-|»a> iiu-nl 
niu^t a«-i'tim|iany fai-h in!»«Tti"n. \ ISA/Ml". He'li-4nii*Nl. 



AD FORM.AT: 

!*(' Muf!tf/inr Kill t\pf-i*l i-a* h Uii*'inr'i'«('anl ml. 
AilvcrliMT* shoiihl ftirniftli l>|»*wril(pn co\t\. \tU inrliide: 
1 i Hfuillint* ( I lini*. initial ra|i»3M rhararlfr<< nui\. all 
rBpj*"25 rhurai tcT!* max I. 2( I)f*<-ri|ilivp vit\iy 
(.'> Iint>. 22'i (-hanuii-r> max). .'If ('nnipany niirni' ('•anir 
it|M*ririfiilii>ri> ii< lifudliiic). arid (I Aililrroo uml l*'lt')>hoii<> 
niinil>ei- 12 linr-. Ml rliarai ltTH |»rr line!. No Ingo^. art- 
wnrk (tr » anH*ra-ri*aiK i»U. INiMi-hcr rt*«prM'> ihr ri^l 
Ut t-dil »iip|»lird 4'<ip> tu inrt'l frt'liun tipefifirationtt. 



DEADLINES: 

\*('. Mapa/iiif if ptdiliiihrd 22 titnr«> a year. lliiiiKiiithK 
t*\rt'|it fiu' Jnh and Aii^iiKt). Tlir |{ti!»tni*!>«(lanl 
rl(><tinf£ i!> apji|-ii\imult*Iy Iwo inonlh-> prior lu issue 
datr. 

Plfa^e -i-rnd ropy and payment to: 

Ma^azint* KiiKint*<<»(!ard 
One Park Avriiur. .tnl FKmr 
Nru York. NY mUi 

For more informotion. rail ttlMK82.>-l237 
or 2l2-54Ki.5IIS. FAX: 21 2-5l»3-5K60. 



I 



HARDWARE/BAUERIES 



INCREASE YOUR BATTERY UFEI 

Your -2 Hr- battery only lasts 1 Hr? Try our 3000+ 
Long Life Batteries. Chargers & Car Cords, (or 
Notebook, Cellular. Camcorder. Battery Boost 
Software $25! Order FT^EE catalog/guide to longer 
battery life! Best Pnces. 1 Yr Wrnty. V/MC/PO. 

POWER EXPRESS 

4976 Stuckey Drive. San Jose. CA 95124-5120 
Order 24hra/Dayl 80a 769-3739 F408^559^5969 
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INPUT/DATA/ACQUISmS/BAR CODE/ POS 



BAR CODE DISCOUNT WAREHOUSE 

will not be undersold! Your source for all your 
bar code needs. Laser and CCD scanners, mag 
stripe and wedge readers, bar code printers and 
software. We offer wajot brands at the best prices. 
1«0&888-BC0W 

BAR CODE DISCOUNT WAREHOUSE 

14761 Pearl Rd.. #257. Strongsvllle. OH 44136 
Tel: (216) 273-4746 Fan: (216) 273-4623 
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CD-ROM TITLES 



Best CDROM's from Walnut Creek 

Cica MS Win 4000 hot Windows prgrms $29.95 
Giga Games 4000 fun Dos-Windows Games$39.95 
Simtel MSDOS 680 lylB DOS Shareware $29.95 
Hobbes OS/2 640 MB Free/Shareware $29.95 
Source Code 650 MB Unix and Dos code $39.95 

Walnut Creek CDROM 

Guaranteed!4041 Pike »D522. Concord CA 94520 
VI/MC/AX/Dis 80a786-9907 Fx: 510674-0821 
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COMPUTER BATTERIES & MORE 

Batteries for laptop/NB/PB. CMOS, camcorders, 
cameras. RC vehicles, toys, cordless phones/ 
drills/shavers, cellular, remotes, pet fences. 
UPS/LANS. Ni-Cads. chargers, etc. WE REBUILDI 
CALL & ASK! WHOLESALE! V/MC/AmX/Dscvr/POs. 

BATTERY EXPRESS 

713 Gladstone St.. Parkersburg. WV 26101-5661 
800666-2296/30442*2296 fax: 304-42&2297 
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BOARDS/COMPONENTS/CHIPS 



THE FINEST CIRCUIT BOARDS 

Manufacturers and distnbutors of the industries 
finest video cards, mothertxjards with or w/o 
CPU's and controller cards. Truly the liest 
selection, price and technical support. ..since 
1986. Please call for a free catalog. 

HSB COMPUTER WHOLESALE 

34208 Aurora Rd. «297. Cleveland. OH 44139 
Tel: 1 800497O401 Fax: (216) 498-1374 



SELLIT 

Point of sale software for PC's • Menu Driven • 
Designed (or the Beginner • Integrated Inventory 
Control • Laser Scanning Capabilities • Over 50 
Reports (or Sales and Inventory • Regular price 
$199 SPECIAL INTRODUCTORY PRICE $99.00! 

C.S. Systems 

1405 W. Michigan Ave.. Battle Creek. Ml 49017 
(616) 962-8434 
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PERIPHERALS 
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Need A Scanner? Use Your Fax! 

•Your fax. fax-modem & our $10 system = scanner 
• No outside phone syst.. batteries, pcwer required 
•Scan (ull&multi-pages.pnnt from computer to (ax 
•This Is A Hardware System! No Software To Fight! 
•Send name. add/phone/fax# & $10 chk/m.o. to: 

T.C.F.M., INC. 

2338 namingo Rd. / PB.G. FL 33410 
FOR MORE INFO FAX: 407-6224887 



Email & Groupware CD-ROM Sampler 

A multimedia tool that provides in-depth analysis 
from industry experts. FREE Software, vendor 
directories, presentations, video clips (rem indus- 
try leaders, case studies and more! Learn ttw lat- 
est products and issues! $99 V/MC 

CREATIVE NETWORKS, INC. 

480 Lytton Ave.. Ste, 6. Palo Alto. CA 94301 
415-326-9926 F: 415-326-4014 
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FREE CD FREE CD FREE CD 

Sample CD-ROM containing fonts, icons. BMP's. 
clipart and WAV files. Please send $4.95 for ship^ 
ping and handling (non-refundable). 0tf>er CD's 
available- fonts and clipart. including World Class 
Fonts-6000 fonts w/book for $49.99. 

FANTAZIA CONCEPTS.INC. 

P.O. Box 5142 Willowick. OH 44095 
(216) 951 5666 or (800) 951-0877 
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COMMUNICATIONS 



KEYBOARD, VIDEO, MOUSE 

EXTENSION With EXTENDER 

SPLiniNG with COfilPANION 

SWITCHING with COMMANDER 

Boosts SIGNALS UP to 600 FT. Control Up to 

96PC's With one KEYBOARD and MONITOR. 

CYBEX CORPORATION 

4912 Research Drive, Huntsville. AL 35805 
PHONE 205-4304000 FAX 205-43&4030 
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SOFTWARE/BUSINESS APPLICATIOHl 



All New ProBooks"" for Dos/Windows 

Complete. Professional. Integrated. Modifiable. 
Accounting in FoxPro2.6 DOS and Windows. 
Awesome Features. PointK3(-Sale & Bar Codes. 
The Easiest o( Them All!™. Save Thousands. 
Try it YourseK Working Demo $20 00. V/MC/COD 

PC ACCOUNTANT " / ProBooks™ 

PO. Box 2278 Kirkland. WA 98083 
Free Info 800 827 1303 Or Fax 206 827-4361 
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GREAT TITLES - FREE CATALOG 

Looking for those fantastic new CD-ROM's? 
We have the best! Why wait any longer? 
Call, write, or FAX today for your FREE DataBarrys 
CDflOM catalog. (CIS: 74407, 3420) 

DataBarrys 

3972 Barranca Pkwy, Suite 640. Irvine. CA 92714 
8005302580 FAX: 714 6510395 
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MULTIPLY— 

Your sales by handing your business card to 
1.044.227 buyers at one time in the place wt^re 
they seek to buy — tell them abouX your product In 
PC Magazine Marketplace BusinessCard. 

BuslnessCanI 

Call your BusinessCard representative today. 

1-80O8254237 



David's Software Sales 

l.OOO's o( Software Titles 
D0& Windows MacOS/2 
Business-Entertainment-Educational-Utilities 
and every meg in-bety»een 
Visa & Mastercard 

Housman Enterprises 

1 BOOFIoppy 3 
Phone:702-746-1907 Fax:702 746-1909 
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CD^tOMS-MAC-IBIM-SEGA-CDTV 

Prevue COROMS. We carry all popular formats. 
Karaoke. Art, Lit, D/Top Publishing. Fonts. Utils, 
Education, Graphics and at>ove all — GAMES. 
Appiy Prevue to buy or return to prevue more. 
FREE CATALOG 1^00433-2938. 

WEDGWOOD RENTAL 

5316 Woodway Dr.. Fort Worth, TX 76133 
1 800433^2938 or 817-292-7353 
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COMMUNICATIONS 



Send Messages & Files by Modem 

Micro Messenger'^ tor Windows... Provides a fully 
automated, non technical. Message & RIe Transfer 
capability between friends / business associates. 
Very fast, efficient & no network needed. 2 Copies: 
$49.00 - Fax/Modem Auto-switch optional. 

DSC Micro, Inc. 

Scottsdale. Arizona 
Tel: l«0O«9»4648 Fax: (602) 4511448 



MANUFACTURING/INVENTORY 



MAINTENANCE MANAGEMENT 

PC based system for the small to medium size 
business. FEATURES: Work Orders (space (or detail 
instructions & safe work procedures), equipment 
descriptions, historical data, operating & analytical 
reports, inventory. Write (or free Demo!! 

PENGUIN COMPUTER CONSULTANTS 

P.O.Box 20485. San Jose. OA 95160 
800-521-0545 (408)997-7703 Fax (408)927-0570 



PROGRAMMING TOOLS/LANGUAGES 



CIRaE 666 ON READER SERVtCE CARD 



Visual Basic Programming Tools 

Addon tools (or VB, VB_D0S. QuickBASIC and 
POS. all with tutonals and full source. Custom con- 
trols. DLL's, general purpose toolboxes, assembly 
routines, graphics, screen design. TSR's and much 
more. No royalties. Free demo & catalog. 

CRESCENT SOFTWARE, INC. 

11 Bailey Avenue. Ridgefield. CT 06877-4505 
1-800-35BASIC 203^3*5300 Fax:203-431-4626 
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ENCRYPTED VOICE 

AQUAFONE turns your PC into a secure phone 
Uses standard sound card and 9600bps modem. 
Triple DES. RSA public key. excellent speech quali- 
ty. Send files while you talk. Minimum 386DX40 
or 486SX25. Windows 3.1. $129 VISA/MC. 

COGON Electronics, Inc. 

P.O. Box 158 Culpeper. VA 22701 
(800) 41&1482 FAX: (703) 3494604 
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DATA BASE 



dBASE file access from C, Basic... 

CodeBase gives complete database management 
with multi-user dBASE. FoxPro or Clipper (lie com- 
patibility (rom C. C+-"-. Basic or Pascal. Report 
Writer and Data Entry software is included. Full 60- 
day money back guarantee. 

SEQUITER SOFTWARE INC. 

PO BOX 575 New Market, NH 03857-0575 
Call (4031 437 2410, Fax (403) 436 2999 
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DATA ENTRY 



The Data Entry Emulator™ 

Full featured, heads-down data entry with two-pass 
verification, edit language, operator stats, batch 
control, output record reformat, on-line help, free 
tech support. From $395, LAN version available. 

Computer Keyes 

21929 Makah Road. Woodway. WA 98020 
8Oa356-0203/2O6-776-6443/Fax:206-776 7210 



INVENTORY MANAGEMENT 

Slock Master 4.0. com. grade system, has Slock 
Status Rptg. PO Write & Track. Trend Analysis. QC 
Rptg. Trans Hist Detail Analysis. Multi Loc support. 
BOM, Mall Req Planning. Serial/Lot No Track, 
Quote/Ord/lnv Prep. 

Applied Micro Business Systems, Inc. 

177F Riverside Ave,, Newport Beach, CA 92663 
714759^582 
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MAPPING/DEMOGRAPHIC 



GEO WHIZ for Windows-map w-bralns 

$349.95 allows you to throw away your paper 
maps, and pins. Overlay your own data onto maps 
by Zip. Phone, or City. 'Analyze Sales and terrlto- 
nes'Calculate miles'Draw your own boundaries* 
Variable zoom'Find lat/long coordin. 'Print maps. 

KOSITZKY & ASSOCIATES, INC. 

1601 Greenbnar PI . Ste J. Okc. OK 73159 
Phone:i405) 692 1683 Fax:(405! 692 1698 
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MEDICAL/DENTAL \ 



60 Day FREE Trial 

Physicians. Dentist. Chiro. EMS. Conval Homes 
DOS. Windows. Network. Elect Claims, Imaging 
User Defined Special Databases. Scrns & Rpts 
Billing. Insur. forms, A/R, Aging. Scheduler Mail 
Merge plus over 50 Rpts. Design / FoxPro 

Fox Meadows Software, Ltd. 

2 West Wessex Way. BIythewood S.C. 29016 
(803) 781 3415 or (803) 7544290 



PROFESSIONAL PROGRAMMERS! 

AccSys libraries offer access to dBASE and 
Paradox files. Network ready. Multi-platformed. 
Develop applications for DOS. DOS Extenders. 
OS/2. Windows (DLL). Popular compilers suppor- 
ted Demo Call 708-924-3030. Request 889835 

COPIA INTERNATIONAL LTD. 

1342 Avalon Ct,. Wheaton. IL 60187 
708^82 8898 FAX: 708-665-9841 
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RELIGION 



CHURCH MANAGEMENT SOFTWARE 

Pov^rChurch Plus (or Windows is making church 
management easy for over 40 denominations. 
Membership records, contributions, full 
fund accounting, network support and much 
more. Call today (or FREE INFO in the mail. 

Fl SOFTWARE 

208 Ridgefield Drive. Asheville NC 28806 

(800)4861800 FAX (7041 665-1999. 
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Bible Study Software 

For 10 years we have remained the leading Bible 
study software company. Think of us as a Bible 
bookstore with an integrated family of software 
products for your Bible study needs! Call for a 
FREE catalog! 

Bible Research Systems 

2013 Wells Branch Pkv«y. »304 Austin. TX 78728 
1800-423-1228 1-512-251-7541 
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FOREIGS LANGUAGES/FONTS/TRANSLATION 



LEADER IN FOREIGN LANGUAGE 

WE SET THE STANDARD. Over 100 languages $25 
& up. Translators, tutorials, fonts, spell checkers & 
related software. Japanese. Chinese. Spanish 
speaking staff. Call (or samples/pnces. FREE 
interactive catalog. LOWEST PRICES GUARANTEED. 

CHARACTER LANGUAGE RESOURCE 

2130 Sawtelle Blvd.«304A. Los Angeles.CA 90025 
80O-569-2099/31O-996-2300/FAX 3ia99e2303 



E-Clalms for Windows ~ $99 

Transmit medical claims over modem, Windows 
WYSIWYG claim image (or easy entry and (ast 
retrieval o( all claims. Tracks ami due & pmts, 
Client/Server LAN. import, direct submission & 
upgrades to full office mgmt system available. 

Medical Business Automation Inc. 

2047 Old Middlefield. Mt View CA 94043 
Healthware ™ Since 1983 (800) 456-2622 
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SCIENTIFIC/ENGINEERING 



EXPERIMENTAL DATA FITTING 

SCIENTIST, now on Windows, fits experimental 
data to any combination o( user-defined algebraic 
and di((erential equations, and Laplace trans- 
(orms — also determines best fitting splirtes. poly 
nomials and interpolating (unctions. 

MIcroMath Scientific Software 

Box 21550. Salt Lake City. UT 84121O550 
l«0a942«284 Fax (801) 9430299 



CIRCLE 682 ON READER SERVICE CARD 



MAILING LIST MANAGEMENT 



Mail Order Manager {™) 

Amenca's favorite integrated solution for mail/ 
phone order business order entry, credit card pro- 
cessing. UPS manifest, accounting, telemkt'g. 
mailing list mgmt & more! Single & Multi-user sys- 
tems starting at $1195. Working Demo $25 (Ref) 

Dydacomp Development Corp. 

150 River Road. Ste Nl Dept.PCM. Montvllie. 
NJ 07045 Tel:80a858-DM0M or 201-335-1256 
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Lytec Medical/Dental 

Advanced practice mgmt for DOS & Win. Patient & 
insurance billing, accts receivable, electronic 
claims, practice mgmt. prsnl info mgmt, prsnl fin., 
sched,, graphics, laser forms, multi-user, multi- 
provider & more, 60 day money back guarantee, 

Lytec Systems, Inc. 

7050 Union Park Center. Suite 390 Midvale. UT 
84047 Tel; 1-800-735-1991 
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MARKETING POWER 

Is yours when you place your message in this 
space. Reach 1.044.227 buyers of all kinds of PC 
products. Give your business card PC Magazine 
Marketplace Power. 

BuslnessCard 

Call 1*00-825-4237 today. 
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STATISTICAL/RESEARCH 



The Survey System 

Analy2es:marketing. public opinion, customer satis- 
faction, employee attitude surveys. Handles mail, 
personal, ptione. scanner, disK-by-mail or computer 
interviews. Records vert)atim text & voice ans»»ers. 
Powerful, flexible, user friendly. Free support. 

Creative Research Systems 

140 Vista View #100. Petaluma. CA 94952-4728 

Ph 1707)765 1001, Fax l707i765 1068 
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NCSS S.x Series • $125 

"Best value & easiest to learn/use' PC-Week. 
Menus/Spreadsheet. Means, etc. Regression, 
t-tests. ANOVA. Factor, cluster & discriminant. 
Cross tabs. Nonparametncs. Histograms. Plots. 
Reads ASCII/Lotus. Many extra modules. 

NCSS 

329 North 1000 East. Kaysville. UT 84037 
Phone: 801 546 0445 FAX: 801-546 3907 
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KwlkStat 4 - Data Analysis, $99 

•Nothing beats KWIKSTAT.' noted author Michael 
Callahan. Windows-like menus. Tutorials, 
descnptive stats, regression, t-tests. ANOVA, 
non-parametrics, survival, crosstabs, 3D spin plot, 
graphs, more. Reads dBASE. ASCII. 1-2-3. 

TexaSoft, Since 1981 

PO Box 1169. Cedar Hill. TX 75106-1169 
Tel.: 214-291 2115 Fax: 214 291 3400 



The "NEW STATISTICS" - Guaranteed 

Resamplingy'tx>otstrapping has revolutionized 
statistics. RESAMPLING STATS is easy-to-use. 
powerful, intuitive. For experts & non-statisticians. 
$225. $125 if personal check or academic. Book, 
videos too. 3aDAY FREE TRIAL! 

Lots of testimonials. 

RESAMPLING STATS 

612 N. Jackson St.. Ste. 76 Arlington. VA 22201 



703-5222713 



FAX; 703 522 5846 
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*1 In Surveys - StatPac Gold IV 

Professional s choice for survey & marketing 
research. User-friendly. comprehensive & depend- 
able. Camera ready tables & graphics. Basic & 
advanced statistics. CRT & telephone interviewing. 
Easiest to learn. Guaranteed. 

StatPac Inc. 

4532 France Ave. S.. Minneapolis. MN 55410 
Tel: 1612) 9250159 Fax: (6121 925-0851 
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SERVICES/COMPUTER INSURANCE 



Insures Your Computer 

The COMPUTEROWNERS™ insurance policy repairs 
or replaces hardware, media and purchased soft- 
ware. Rates as low as $49 a year covers theft, 
fire, accidents, power surge and morel Call for 
immediate coverage or info. 1-800800-1492, 

Safeware, The Insurance Agency Inc. 

2929 N. High St.. PO Box 02211. Columbus. Ohio 
43202 1-800-SAFEWARE 



SCANNING SERVICES 



FOR HIRE - TYPIST- 2,400 WPM 

•Fast. Accurate, Inexpensive. Overnite Svc Avail 
•Any paper-docs, financials, lists, mnscripts. etc. 
•Converted to file for am PC or MAC program. 
•Output to diskette. CD-ROM. or tape. 
•Complete Scanning/OCR/lmaging services 

ScanType Service Corp. 

6557 Via Barona. Carlsbad. CA 92009 
(800) 597 SCAN In CALIF: 18OO1 30OSCAN 
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MISC. /BOOKS/CATALOGUES 



COMPUTER BOOK STORE 

Now on the Internet! 15% off books from 140 pub- 
lishers. CD-ROMs. Windows, Internet. Macintosh, 
UNIX. Download catalog from CompuServe (GO 
CBK). Electronic catalogs avail, by anonymous FTP 
from ftp.compubooks.com. Worldwide shipping. 

Com pu Books 

RR 1 BOX 27 ID. Cedar Creek TX 78612 USA 
512-321-9652 FAX321-4525 0rders80O88O6818 



BUSINESS OPPORTUNITY 



Attention: PC Technicians 

Earn $1500+ weekly, part time. 

Call for your FREE report. 

'In two weeks I've made $3500...' Duane Davis. 

Technician 

AIIMIcro 

Call 1(800) 653-4933 ext. 61 
Fax 1(813) 531 0200 
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CIRCLE 698 ON READER SERVICE CARD 




88% OF PC MAGAZINE SUBSCRIBERS PURCHASED 
COMPUTER PRODUCTS DIRECT IN THE PAST 12 MONTHS .. 



Software 
Peripherals 
Supplies 
Computers 
Networking Products 



% OF SUBSCRIBERS 

79% 

61% 

57% 

48% 

14% 



Sell your products direct here, call your 
Marketplace account representative today at 

800-825-4237 
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Answers. Advice. Strategies. Solutions. 
22 times a year, you oel it ail from PC MAGAZINE. 
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Price 






Special 
One-Year 

price 




CALL ^ow 
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To receive your lowest possible rate, 
call toll free: 




BONUS: 
Free Home or Office Delivery 

Please mention code 4Z94 to our operator. 
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Coming Up 



The Best Products of 1994 

As the new year begins, we take stock of the very best from the 
old. Here are the personal computer products of 1994 that real- 
ly made the grade: the ones that made our work easier, en- 
livened our play time, and opened up new ways of doing things 
we hadn't known before. More than just meeting our needs, 
these gems got us excited about computing all over again. 

Service & Reliability 

As the computer market continues to expand at a dizzying pace, 
a vendor's ability to support the products it sells has become a 
major factor in many buyers' purchasing decisions. In our latest 
Service & Reliability Survey, we tell you what PC Magazine 
readers think of their PCs, monitors, and printers — and how sat- 
isfied they are with the service they're getting. 

Personal Finance Software 

If you've come to rely on ATMs and automated banking ser- 
vices to manage your personal finances, get ready: The way you 
balance your checkbook, track your bank account, and pay bills 
is taking a giant leap into the future. With software vendors and 
banks joining forces to make banking at home a more conve- 
nient, less time-consuming option, you may soon be able to 
make your mortgage payments, pay off credit cards, or follow 
the stock market — all from your PC. While this may not happen 
tomorrow, it's probably not far off. We look at five personal fi- 
nance programs and seven on-line investment packages that 
promise to help you get a handle on the bottom line. 

Wireless Local Area Networks 

If your network users are looking for an easy way to keep their 
notebooks connected to the LAN as they roam around the of- 
fice, you finally have some viable solutions to consider. Wireless 
LAN products — adapters and access points — have come a long 
way in a year. We review the first crop of these affordable prod- 
ucts, which make for a good adjunct to the wired LAN. 

Free Utility 

Where confidentiality is important, a shredding machine is an 
essential piece of office equipment. But more and more often 
now, sensitive data can be found on-disk, and simply deleting 
such files does not ensure that they are unrecoverable. What's 
needed is a way to shred disk files as thoroughly as a paper 
shredder destroys documents. That's just what SHRED, our 
next utility, does. 
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(Joy)Stick It to Your PC: 
Alternate Input Devices 




ice, trackballs, and touch-sensitive screens may work just fine with your word proces- 
sor or spreadsheet, but they're not much use with your flight simulator or favorite ad- 
venture game. If you don't believe me, try using your mouse to outmaneuver that rebel 
aircraft: it won't be pretty. Instead, try using a joystick. The PC joystick market has vir- 
tually exploded with futuristic, functional, and complex input devices to satisfy every- 
one from the occasional gamer to Top Gun wanna-bes. 



F-16 PLCS Flight Control 
System 

ThnislMaster Inc.; 
503-639-3200. 

Circle 474 on reader service card 

ThrustMaster's original joy- 
stick, the FCS (Flight Con- 
trol System), was modeled 
after the flightstick found in the 
workhorse of the Korean and 
Vietnam Wars — the F-4 Phan- 
tom fighter jet. But with new 
combat simulations come new 
planes and new joysticks. One 
of these new joysticks, the F-lft 
FLCS Flight Control System, 
caters to combat-jct-simulation 
fans who tlock to the temple of 
F-16 simulation: Falcon 3.0. 



Flightstick Pro 

CH Products; 8(H)-624-5804. 
619-598-2524. 

Circle 475 on reader service card 
•k-k 9@»j5j 

GH Products has been in the 
joystick business for 
years — as far back as the 
old Apple II days, at least. 
Those years of experience pro- 
duced the original Flightstick — 
a solid, no-nonsense, pistol-grip 




The F-16 FLCS replicates the F-16C 
Falcon's flightstick. 

As its name suggests, the 
F-16 FLCS is modeled after 
the flightstick in the F-16C Fal- 
con. one of the most inancu- 
verable and deadly fighters in 
the world. Ihe F-16 FLCS. 
which plugs into the keyboard 
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and joystick ports, features 
four buttons, a dual-stage trig- 
ger, and four eight-way toggle 
hat buttons. All of these con- 
trols are in an ergonomic de- 
sign that's been tested by com- 
bat veterans — the real ones, 
not just VGA jockeys. 

Unlike the original FCS, 
this joystick does not require 
direct game support or TSRs, 
making it far more flexible. 
Each button on the F-16 FLCS 
is user-programmable, so you 
can set buttons either to emu- 
late keystrokes or to function 
as standard joystick buttons. 
The customization 
process is some- 
what complex but 
can be avoided by 
using the included 
preconfigured joy- 
stick settings: they 
cover virtually all 
simulation software 
and other popular 
games (such as 
DOOM). 

The multitude 
of toggle switches 
and buttons might 
be intimidating at 
first, but it pays to 
persevere. 




PROBLEM 
SOLVER 

Users of the Creative 
Labs Sound Blaster 16 
SCSI-2 beware: This 
sound board's joy- 
stick port does not 
provide enough juice 
to power the Phoenix 
or Ihe F-16 FLCS. 
Instead, plug your 
game device into a 
dedicated joystick 
port card or your PC's 
own joystick port. 



The Flightstick Pro is a bulky and 
comfortable Joystick. 

joystick that many virtual pilots 
found the most durable for any 
simulation. The Flightstick 
Pro is a sturdy if 
conservative im- 
provement on the 
original. 

There are three 
buttons on the top 
of the stick, a firing 
button in the trig- 
ger position, a 
throttle, and a four- 
way toggle hat 
switch (which is 
useful for frequent 
commands such as 
weapons selection). 
The joystick is solid 
and bulky and 
should feel com- 
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fortable in the hands of any 
would-be Top Gun. 

The Flightstick Pro is not 
programmable, but many 
simulations — such as Origin 
Systems" Strike Commander, 
LucasArts Entertainment 
Co.'s TIE Fighter, and Mi- 
crosoft Flight Simulator 5.0 — 
support its extra features. In 
early 1995. look for CH Prod- 
ucts to introduce the Pro- 
Throttle, an accessory that 
will allow users to program 
the Flightstick Pro. 

For now, if you want a 
durable, well-supported, and 
simple-to-use joystick, the 
Flightstick Pro is a solid 
choice. 

Logitech Wingman 

Logitech Inc.: 800-732-2990, 
510-795-8500. 

Circle 476 on reader service card 

Logitech has made a name 
for itself by designing er- 
gonomic. stylish mice and 
other input devices. It was only 
a matter of time before the 
company turned its attention 
to joysticks. 

The new Wingman com- 
bines Logitech's sound er- 
gonomic principles with a de- 
sign that manages to look 



4' 



Tb6 Wingman combines no-friils 
styl* with futuristic design. 

futuristic and organic at the 
same time. 

The Wingman is a basic, 
no-frills stick that sports two 
buttons along with the ubiqui- 



Little Monster at Scliool 



Load up this latest Living Book and your kids will never be 
frightened by monsters again. 

In this interactive animated storybook (based on 
Mercer Mayer's best-selling book) kids follow 
Little Monster from home to school, where he 
learns about ABCs, numbers, science, and 
more. Through the day, kids get to meet his 
whole monster clan and help take care of his 
funny little monster pet, Zipperump-a-zoo. 
As in all the CD-ROMs in this series, the story unfolds 
in either English or Spanish. A simple mouse click 
launches witty animations, including Baby Monster 
flinging oatmeal at her siblings. Kids can have the story 
read to them by the computer or explore at their own pace 
in a fun-filled world of sight, sound, and good-natured 
monsters. — Gayle C. Ehrenmaa 





Living Books: 800-521-6263. 

Circle 4HI on reader service card 



tous pistol grip. The Wingman 
also has a dial throttle control 
on the base, and as with all joy- 
sticks that provide throttle 
controls, you'll need a game 
port that supports two joy- 
sticks to take advantage of this 
feature. 

The Wingman has been 
sculpted to fit the human hand, 
and we found it to t>e the most 
comfortable of all the joysticks 
tested in this roundup. Its 
heavy base, comfortable rub- 
ber buttons, and 7-foot cable 
make this the most practical 
and usable of the nonprogram- 
mable joysticks we tested. Fur- 
thermore, the base is heavier, 
and it proves to be the most 
stable of the one-handed joy- 
sticks. 

Although it lacks the gritty 
realism of military-design joy- 
sticks, the Wingman is a per- 
fect example of what experi- 
ence and careful design can 
produce. 

Those who want more but- 
tons (but still no programma- 
bility) should be on the look- 
out for the forthcoming 
Wingman Extreme, which 
adds a four-way hat switch as 
well as four buttons to the stur- 
dy Wingman design. 



Phoenix Flight and 
Weapons Control System 

Advanced Gravis Computer 
Technology Ltd.; 800-663-8558, 
604-431-5020 

Circle 477 on reader service card 

If you're tired of needing both 
a joystick and a keyboard to 
play your favorite flight sim- 
ulator, take a look at the 
Phoenix Flight and Weapons 
Control System. This futuristic 
console integrates analog and 
digital throttle and rudder con- 
trol and 24 keys that 
can be programmed for 
up to 46 different func- 
tions (one button is re- 
served as a "shift" key). 
The game system plugs 
into your joystick and 
keyboard ports (your 
keyboard plugs into 
the Phoenix) so that 
the joystick can emu- 
late whatever key- 
strokes you need. 

Customizing the joystick is 
easy, thanks to the Phoenix 
Control Console — a DOS- 
based graphical interface that 
allows you to define and pro- 
gram button functions. To help 



you keep track of the all the 
programmed keys, the support 
software allows you to print a 
diagram of the joystick console, 
complete with all the settings. 
The package also includes a li- 
brary of preconfigured flight 
control settings for many popu- 
lar games. Once programmed, 
the Phoenix stores your prefer- 
ences in nonvolatile RAM; no 
TSRs or other memory-gob- 
bling drivers are required. 

Unfortunately, there's no 
way around the fact that the 
Phoenix takes up lots of desk 
space — almost as much as a 




This high-performance stick will support all 
games that offer Thrustmaster FCS presets. 



keyboard. Despite this draw- 
back and the high price, the 
Phoenix is the most sophisticat- 
ed and flexible multipurpose 
joystick money can buy. 

— Bernard H. Yee 
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Ex RLORE the Intern ex! 




Five Hour Free Trial"*"! 




Dial By Modem 1-800-365-4636, Press return until you get a prompt 
At Usemame, enter JOINDELPHI. At Password. Enter PMD94B 



Delphi Internet" offers you full access to the 
Internet and now you can explore this 
incredible resource with no risk. You get 5 
hours of evening and weekend access to try 
it out for free"! 

Use Delphi Internet's ' 
mail gateway to exchange f Z 
messages with over 30 million ^^f^^ } 
people at universities. ^'^k. 
companies, and other online 
services such as CompuServe* and MCI Mall*. 
Download programs and files from all over 
the world using FTP or connect in real-time 
to other networks using Telnet. You can 
also meet people on the Internet. Internet 
Relay Oiat lets you 'talk' with people all 
over the world and Usenet News is the 
world's largest bulletin board with over 
20.000 topics! 

To help you find the information 
you want, you'll have direct access to 
powerful search utilities ^uch as Gopher, 
Hytelnet and WAIS. If you aren't familiar 
with these terms, don't worry; Delphi Internet 
has expert online assistants and a large 
colleaion of help files, books, programs, and 
other resources to help get you started. 

Over 850 local access numbers are 
available across the country. Explore Delphi 
Internet today. You'll be amazed by what 
you discover. 



fnt oUff ipplm to nm nmbfn ohIy HnMt <mw |Wf houwhoM. And If viltd fot i hMttnl niw A vshd tivdlf cinl M iniulivd fof 
immediJle jrrr^t frr* nine nuv br inrd <inl> during the rnnjindrf of Ihr ralmdjr month of brromitif i mrmbn Trkotti 
uiTThar^ apply durinf buurms houn ((> «n to b ptti nmtidjvil %u Tvmnn or ^tntVt Mid for accm outudc the itiAinbnd U S 
New wieai b e n mutt Afree lo Trran «nd Conditiora of ■ w ibii ihip trfien )ouunf CoMplfte dnifh and other retmctlom are provwtefl 
dunnf the toll fire reflxrMtan DCIPHI 1^fTIItNtT n • Iradniark of Delphi Intmin Serwei Corporation 

Attention Current Internet Usert: See whal DELPHI can offer you' Slock quotes. Croller's Encyclopedia, 
newswires. and hundreds of other services are just a few keystrokes away Telnet to delphl.cont and enter 
the usemame and password above for a free trial 



"9.600 bps available in most local arras via Tyinnri arxl Spnntnri 14 4oo bps available by dialinj direct to Cambridge MA 

CIRCLE 050 ON READER SERVICE CARD 
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I N T i R N i T" 

Ouestions?Call i-8oo-69;-40o; 
Send e-mall to INFOsdelphi com 
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Gadgets 

The Next 
All-in-One 
Alternate 
Input Device 

Aeroduet 

Creative Labs: 408-428-6600. 
Circle 47H on reader service card 

It isn't a joystick, but the 
new Aeroduet from Cre- 
ative Labs — which includes 
the AeroMouse and the Aero- 
Pen — has great potential as a 
game input device. It also pro- 
vides other more mundane 
features like pen computing 
and standard mouse functions. 

With this package, you get 
not only the AeroMouse (a 



two-button cordless 
mouse that com- 
bines the best fea- 
tures of a wireless 
mouse with 3-D ca- 
pabilities) but the 
AeroPen (a wireless 
digital pen that can 
also be used as a 
low-cost digitizer), a 
3-D receiver, and a 
mousepad. 

To use these de- 
vices, simply place 
the receiver on your 
desk and plug it into 

your PC. The re- 

ceiver processes the infrared 
signals from the pen and 
mouse, calculating the x-, _y-, 
and z-axis locations. Both the 
pen and the mouse need to be 
used in front of the receiver to 
be effective; the AeroMouse 
can be raised about 8 inches 
off the desk before it begins to 
lose contact with the receiver. 



1/) 





Tbt Atrodttit MmblRii an Infrarad ricalvir, a wiraitu 
H>i Md a S-0 mauaa In ana eanvanlant packaga. 



Both devices are also sold sep- 
arately and require batteries. 

The pen has a button on its 
side and a stylus point, but the 
point is not pressure-sensitive, 
so it's less than ideal for use 
with natural-media painting 
software. Still, it is useful for 
tracing and pen computing. 

The AeroMouse offers the 



3-D capabilities of 
Logitech's Cyber- 
Man: the only things 
the Aeroduet lacks 
are pitch, yaw, and 
roll controls. Even 
so. only a handful of 
games directly sup- 
port the AeroMouse 
at this time. 

The Aeroduet 
ships with a variety 
of software, includ- 
ing Fractal Design 
Dabbler and the 
quasi-virtual-reality 

game Spectre VR. 

The included software allows 
the user to customize the virtu- 
al work area and switch from 
mouse to tablet mode. 

It's not tailored specifically 
for games, but the Aeroduet is 
an interesting development in 
the evolution of the input de- 
vice, and one that holds great 
promise for gamers. — BHY 
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strategy 

Serfs Up! 

Serf City 

Strategic Simulations Inc.; 
408-737-6800 

Circif -ASf; tin rfiidcr service card 



Think of Serf City as a me- 
dieval SimCity. Starting 
out with a castle and some 
unoccupied, unpolluted land 
(a clear tip-off that this is a 
role-playing fantasy), you get 
to build 24 different structures 
to house and employ 25 differ- 
ent kinds of serfs. 

It's a complex little serf soci- 
ety, which you've got to pro- 
mulgate and defend. Geolo- 
gists prospect for valuable ores. 
Forest rangers plant trees: lum- 
berjacks cut them down. Farm- 
ers harvest wheat, which is 



taken to millers 
who manufacture 
flour and then to 
bakers who bake 
bread. Bread, pigs, 
and fish supply 
miners, while ship- 
builders and tool- 
makers give trans- 
porters the means 
to move goods over 
land and sea. 

Five levels of 
serf knights defend 
and extend your 
borders. You can 
play one to three Serf City op- 
ponents drawn from ten com- 
puterized personalities with dif- 
fering development and 
conquest strategies. Opponents 
can be modified for many fac- 
tors, including land resources 
and production efficiency. 

If fighting isn't your style, 
however, try playing this game 
in solo mode — without cne- 




Tblnk of Serf City u i 
king of the timulatad castle 



I SImCity, where you are the 



mies. There's plenty of room 
for growth on any of the 270 
billion possible worlds that 
Serf City can create. In fact, 
with 16MB of RAM and a Size 
8 World, you can direct the ac- 
tivities and destinations of up 
to 64,00() serfs. 

If variety, world modeling, 
stimulating opponents, and ex- 
cellent Super VGA graphics 



were all that de- 
fined a good strate- 
gy release. Serf City 
would have it made. 
But when it comes 
to ease of use. Serf 
City is a bit of a 
wash-out. To scroll, 
you have to click 
and drag your cur- 
sor across the edge 
of the screen — but 
this works only 
about half the time. 
Button images are 
— poorly chosen and 
have no labels. You can get a 
breakdown of your current 
serf population by type, but 
you select the types from a 
screen of 25 serf heads that 
look nearly identical. Still, the 
documentation is excellent. 
For micromanaging a civiliza- 
tion or fighting off pirate serfs. 
Serf City delivers the goods. 
— Barrv Brenesal 



THE EA$Y WAYTO RECORD, PLAY, 
PRINTS LEARN ABOUT MUSIC 



MusicTime is the most entertaining way to make music 
with your multimedia computer. Write and play 
back music with the instrument sound of your 
choice. Live out your musical dreams & write a hit 
song! Play your music into the computer with 
your PC or MIDI keyboard and MusicTime does 
the rest! 





CALL 1-800-443-3210 

Available at E|[ghcad Software, Computer Ciry, Software Etc., Babbagc»> 
Fry'i, EJectronics Boutique, Media na)^, CompUSA and wbcfcvcr fine 
■oftware is lold. 

PASS^j^T 

100 Stone Pine Road, Hilf Moon B»v. CA 94019 



ISNTITTIME YOU STARTED 
PLAYINC MUSIC AGAIN? 



Available for 
Windows"'& Macintosh' 
Disk or CD-ROM 
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Action 

Carnage 
With a 
Cyberpunk 
Storyline 

System Shock 

Origin Systems: 512-335-5200. 
Circle 479 on reader ser\'ice card 

We live in the post-DOOM 
era. Few applications 
have captured the imagi- 
nations of PC gamers as well as 
this 3-D first-person-perspec- 



■ 3f 

I /-milt 



Jack Into cybirtpace and kill anything that mavas 
In Systam Shack. 



live gorefest from id Software. 
But now there's a challenger on 
the horizon: System Shock. 



This cyberpunk action thriller 
from Origin Systems (better 
known for its Ultima role-play- 
ing games and Wing Comman- 
der simulations) manages to 
outdo DOOM. 

Like DOOM. System Shock 
is full of violence. But unlike 
DOOM, this action adventure 
is a full 3-D, vertigo-inducing 
game: You can look up and 
down.jump. crouch, crawl, and 
even peer around corners — all 
while enjoying a real storyline. 

Fans of William Gibson's 
novel Neuromancer should feel 
right at home on the Citadel, 
the space station where System 
Shock takes place. Our hero, a 
hacker, wakes up from a heal- 
ing coma with a super-high- 
tech neural im- 
plant: it's his 
reward for free- 
ing the station's 
artificial intelli- 
gence (AI) sys- 
tem from its "eth- 
ical constraints" 
at the behest of a 
dirty corporate 
toad. Unfortu- 
nately for every- 

one aboard the 

space station, the AI system 
has taken a dislike to humans 
and has killed or mutated just 



QUICK CLIPS 



* Kronmnciutrd 
? ll «V<>«( all 
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'^Glider 4.0 fbr Windows 

Flying doesn't get any more low-tech than with this gentle flight 
of fancy in which you pilot a paper glider. Catch a draft and 
start soaring! $49.95; Casady &. Greene; 800-359-4920. 

Comedy Centrai Sports Shorts 

These choppy sports-theme comedy video clips prove that PCs 
and video are a match made anyplace but heaven. The humor is 
better than open-mike night in a local nightclub, but the ambi- 
ence leaves something to be desired. $19.95; Time Warner 
Interactive; 800-482-3766. 

9 Word Power For Kids 

This CD-ROM is an ambitious attempt to build kids* language 
skills, but the activities need jazzing up if Junior's going to play 
long enough to learn the meaning of the word vocabulary. 
$64.95; Smartek Software; 800-858-9673. 

-^t- indianapolis iNotor Speedway Expansion Pack 

Qimb back in the cockpits of your cars, racing fans. This add-on 
to Papynis's popular IndyCar Racing simulation gives you a 
new track to tool around, as well as enough game play enhance- 
ments to carry you to the checkered flag. $39.99; Papyrus Pub- 
lishing Inc.; 800-874-4607. 



about everyone but the hero. 
The hero must put an end to 
the carnage and stop the AI 
system. 

The setting is moody and 
atmospheric. All the cyber- 
punk pastimes are here: "jack- 
ing" into cyberspace, retriev- 
ing data, finding new software 



tools and weapons. And there 
are even puzzles to solve. With 
a fabulous sound track, digi- 
tized effects, and support for 
VR helmets (in the enhanced 
CD-ROM version). System 
Shock is the most addictive ac- 
tion/role-playing hybrid to ar- 
rive in years. — BHY 



SPOTLIGHT ON 



H I STORY 



Vbrpianes 



You might think that Warplanes: Modem 
Fighting Aircraft, a CD-ROM database 
about military aircraft, would appeal to 
only a limited audience. Instead, the su- 
perb use of video 
and animation 
makes learning the 
role of aircraft in 
modem warfare an 
interactive experi- 
ence that will ap- 
peal to more than 
just aviation buffs. 

You don't sim- 
ply view major air- 




craft in Warplanes, 
though it contains 
more than 1,000 full- 
screen photographs. You can also walk 
around more than 25 3-D models recon- 
structed from the original engineering 
drawings. And if walking tires you out, 
just try piloting one 
of three planes in 
thoroughly accu- 
rate if visually un- 
impressive flight 
simulations. 

The core of 
Warplanes is its 
database of in- 
depth technical ma- 
terial on 500 air- 



craft and 200 weapons systems for post- 
1975 aircraft. The weight of detail is stag- 
gering: photos and video clips, records of 
service, and information on costs, arma- 
ments, crew, dimensions, and perfor- 
mance. Multiple-level searches, a quick- 
find feature, and hy{>ertext links make 
sorting through all this material easy. 

Warplanes: Modem Fighting Aircraft 
is the first in a series of six CD-ROMs 
planned to cover all military aviation. If 
this first installment is any indication, the 
series will be flying high. — BB 

Maris Multimedia; 800-336-0185, 
510-652-6430. 

Circle 482 on reader service card 
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Multimedia? 

Right, I'm 
excited about 
video the 3|2E 
of a postage 
stamD that moves 
like a mailman 

in a COMA 




Better go check p[ mail, Chfis, 




Real.\Iagic''is here now! Just add the 
RealMagic card to your PC for smooth, 
reahstic digital video and 16-bit digital 
audio. MPI'Xj does it — the powerful new 
digital \ ideo and audio standard that puts 
the "real" in RealMagic. 

RealAlagic opens up a new world of 
interactive MPEG CD-ROMs including 



OLD MULTIMEDIA 




"Old" Video Image 



REALMAGIC 



Full Screen 
Full Motion • Full Sound 



RealMagic is available at 



COMPUTER, 



For the store near you or more Inlormation on RealMagic, call 

1-800-845-8086 

CIRCLE 399 ON READER SERVICE CARD 



games, educational titles, music videos, 
movies and more. Real.Nhigic is available 
as an .MPKCJ playback caril or a complete 
multimedia upgrade kit. Wliat are you 
waitini; tor? 



(iet RealMagic 
and get real 
multimedia. 




and olhei line stores 



e 1994 Stgma Designs Iik The Sigma Designs logo is a regisleted imlemarti and RealMagic and RedMagic 
are trademarks ot Sigma Designs Inc All other brand and product names are property ol ttieir respective owners 
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SPECIAL YEAR-END EDITION 

Abort, Retr y, Fail? 

THE LIGHTER SIDE OF PERSONAL COMPUTING 

By Don Willmott 



What's Wrong with These Pictures? 

// jf timefor our second annual test of your computer knowledge (and your eyesight). Find the 
stupid mistake in each picture, and if you need a little help, consult the hints below. 




HINTS 

1 What IS this' Telepathic Prodigy? 

2 Down in front!!! 

3 Uh. how about a mouse pad for Christmas? 
4. Junior s doing well, all things considered. 
5 This guy must be Junior's dad 

6. Maybe the computer's inside the plant. 
7 That's no way to feed a laser printer. 



If your eniry is used, we'll send you $50 and a Pi Mugazine 1 -shirt. Send your entries to Abort. Retry . Fail'.'. I'C Muj(azme. One Park Ave.. New York. NY 
l0016-5«()2. Winners this issue: Brian Dar%ell. J. Calvin Da>idson. Gil Jeffer. Daniel Kameiani. Michelle Morehouse. Ben Myers, and Donna Marie Vincent. 
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60MHz 
PENTIUM 
PROCESSOR- 
BASED 
SYSTEM 
ONLY 

$1899 

Dell Dimension XPS P60 . 

A Pentium™ Processor-based 
60MHz System 
Business Lease: $70/MO. 

SYSTIM SPICSt 

• 8MB RAM 

• 528MB Hard Drive (13ms) 

• VS15 Monitor (15" CRT, Nl) 

• NEW 64-bit #9 PCI 1MB Video 
RAM Video Card 

• 256KB Writethrough Cache 

• One Diskette Drive (3.5") 

• Spacesaver Keyboard 

• MS-DOS 6.2/Microsoft Windows 
3.1 /Mouse 

Order Code #500023 



IS THAT THE SOUND 

OF OUR PRICES 
DROPPING? OR OUR 
COMPETITORS' JAWS? 



► 100% iiiDnL'y-hack guarantee. 
Return within 30 days for a full 
refund of purchase price. 

► Dell offers the broadest line of 
Pentium processor-based systems 
of any PC manufacturer. 

► Over 3 million computers sold 
worldwide in over 120 countries. 



TO ORDER, CALL NOW. 



800'247'6819 

n • ^.ir K\iiii 0pm I "1 • 

in.ij.ir >soo-(i6( 

|Kevcode#nBPY 



Mt>n Fii 7.irn ^pinn • ^.ir K\ilii (>pni l '1 • Sun IJplnOpmCT 

In Ciin.Kl.ir(.;,ill>S00-(i68-W21 



D0LL 

Less cost. Less hassle. 




Jiisl turn ihc pa^e to continue seeing the holiest lechnoK)gy al the holiest prices. 





128-Bn 
VDEa 
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Now you don't have to imagine, 
because the Dell Dimension XPS P90 
System comes with the new hiiagine 
1 28 Graphics Accelerator.' It features: 

► 128-bit graphics engine. 

► PCI local bus video. 

► 4 megabyte VRAM. 

And check this out: It's up to 28% 
higher performance than the fastest 
gniphics accelerator boards on the 
market t<-)day in 8-bit mode and up 
to 38% higher in high color! 



TO ORDER, CAU NOW. 



800-388-1450 

Mon-Fri 7am -9pm CT* Sat I0am-6pmCT» Sun Upm-5pmCT 
In Omada: Call 80C-6o8-302i 



Keycode#llBPX 



D0LL 

Less cost. Less hassle. 



•This device is subject Ic verilicalion to the FCC Class A tadio frequency 
emission standards It Is not. and may not tic. oHered lor sale or lease (or 
use in a residential environment 




Dell's featured computer artist 
IS Jonathan Herbert of NY, NY. 



CAN BUY 

$3999 

Dell Dimension™ XPS P90 
Mini Tower Model 

A Pentium " Processor-based 
90MHz System 

Business Lease : S144/MO. 
SYSTIM SPICSt V 

• Mini Tower Model a , ' 

• 16MB RAM 

• 1GB Enhanced IDE Hard Drive 
(10ms) *tSl 

• VS17 Monitor (17" CRT, Nl) 

• NEW 128-bit #9 PCI 4MB VRAM 
Video Card 

• NEC 3X CD-ROM Drive 

• 256KB Writeback Cache 

• One Diskette Drive (3.5") — 

• Spacesaver Keyboard 

• #9 HawkEye Video Software 

• MS-DOS" 6.2/Microsoft* 
Windows'" 3.1 /Mouse 

Order Code #500031 





Just turn the page to continue seeing the hottest technology at the hottest prices. 



Qopyngrited material 



